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PREFACE 



The present translation was undertaken as a revision of the 
translation made by Dr. James J. Garth Wilkinson, and pub- 
lished in 1852; but while it is based on Dr. Wilkinson's trans- 
lation, yet the changes made have been so numerous that it 
would be misleading to style the present work a revision. In 
saying this, however, justice and appreciation impel us to add 
an expression of our indebtedness to Dr. Wilkinson for many 
happy suggestions. Still our translation widely differs from 
the former one. In some cases the differences consist of a 
divergent, and even opposed interpretation of the text. In 
large part, however, they are due to our adherence to the 
principle that a translation should not only give the author's 
meaning, but, in addition, should give it, so far as possible, 
in the author's own style and sequence of ideas. In not a few 
cases the following of this principle has resulted in the develop- 
ment of meanings and distinctions not before observed. 

Mention should be made of the skilful services of Mr. Alfred 
H. Stroh, of Stockholm, who has very kindly compared with 
the original MS. a number of what appeared to the writer as 
doubtful readings in the Latin text. For the benefit of the 
learned reader, such errors as have been detected are set forth 
at the end of the present volume. 

In the quotations from the anatomists our author sometimes 
condenses the statements of his authorities; and in such cases 
we have preferred to retain the condensations whenever con- 
sistent with clarity of meaning, rather than quote direct from 
the anatomists. On the other hand, we have made a number 
of additions to the anatomical citations (all distinguished by 
brackets); but such additions have been confined to cases 
where they seemed necessary to a better understanding of some 
allusion in the text; see, for instance, n. 1 and 2, and confer 
n. 17 and 18. For the same reason new citations have been 
added in a few cases, namely, where a reference in the text 
involves the looking up of such citations; see n. 35a, 35b, and 
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PBEFACE 

confer n. 42. With two exceptions (n. 35, 231), the author, in 
quoting from the anatomists, cites only the name of his author- 
ity, and the references to books, etc., were all supplied by Dr. 
Jo. Fr. Im. Tafel, who edited the Latin text in 1847. These 
references have been verified in the present translation, and 
we have also been fortunate enough to discover the sources 
of some citations which had escaped the painstaking search 
of Dr. Tafel. 

In the original manuscript, the work on Generation is with- 
out a title; the title supplied in the present edition, and also 
in Dr. Tafel's Latin edition, is taken from a prospectus pub- 
lished by Swedenborg in Part I of the Animal Kingdom, — of 
which prospectus we shall speak presently. 

The numbering of the chapters has been altered from the 
ori^nal, so as to commence with Chapter I, instead of XXVII; 
as explained below. Most of the paragraphs have been sub- 
divided and paragraph numbers introduced. The paragraphs 
of the original, which are unnumbered, observe a certain defi- 
nite order and plan, each paragraph dealing with one general 
phase of the subject in hand. But for the convenience of the 
student we have thought it advisable to divide these para- 
graphs, many of which are of considerable length. In making 
this division, we have adopted a different numbering from that 
of the former English edition, having in mind very largely the 
exigencies of indexing: that is to say, we have endeavored to 
divide the paragraphs so that each shall be confined to the 
treatment of some more particular phase of the subject in hand. 
In the Appendix, the reader will find a key to the paragraphs 
of the Latin edition and of the first English. 

Our author follows the work on Generation by eleven 
pages of quotations from the writings of Schurig. With one 
exception, these quotations all concern the subject of genera- 
tion, and we have thought it well to include in an Appendix 
such of them as have direct bearing on the points taken up by 
our author. 

A word should be said as to the sequence of the three works. 
Generation, the Breasts and the Periosteum, comprised in 
the present volume. In the original, these works occur in an 
exactly inverse order to that here adopted. We had at first 
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contemplated retaining this order in the present translation, 
but reflection confirmed us in the wisdom of the arrangement 
adopted by Dr. Wilkinson. Indeed, this seems to be the 
natural sequence of the works, and, as we shall presently indi- 
cate, there are reasons to suppose that Swedenborg himself 
contemplated some such arrangement. 

A number of foot-notes have been introduced, but the aim 
has been to confine these to an explanation of some reference 
in the text, and to the identification of anatomical terms. 
The latter end might have been served by a glossary, but inas- 
much as the terms explained are usually confined to a single 
chapter, we have deemed it more useful to use foot-notes, thus 
enabling the reader to see the meanings at a glance. 

A general index of the whole volume has been included, 
and also an index of authors and works. The plates have 
been selected by Dr. Felix A Boericke, to whose generous 
enterprise we owe the present edition of a work which has long 
been almost unavailable of purchase. 

We wish now to address ourselves to a consideration of the 
place which this work occupies among the author's physio- 
logical writings. 



The first physiological work published by Swedenborg is 
the EcoNOBdrr of the Animal Einqdom, in two volumes or 
''Transactions'' (1740-1741), the last chapter of which, en- 
titled "The Human Soul," contains "the first-fruits" of the 
author's psychological labors (2 E. A. E., 218). According to 
some prospectuses found among Swedenborg's MSS., the 
EcoNOBdrr was to have been completed by the addition of four 
more "Transactions," dealing with the Cerebrum, Cerebellum, 
Introduction to Rational Psychology, and Rational Psychol- 
ogy. But soon after the publication of Transaction II, the 
author contemplated a new series of psychological works, to 
be comprehended in four "Tomes," under the general title 
Animal Einodom, in which the commencement should be 
made from the anatomy of the body. Some indication of this 
series is given in Transaction II of the Ek;oNOBdrr, where we 
read: 
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This (the discovery of the soul), and no other, is the reason why, with 
diligent study and intense application, I have investigated the anatomy 
of the body . . . and have followed the anatomy of all its parts, in the 
same manner as I have here investigated the cortical substance. In 
doing this I may perhaps have gone beyond the ordinary limits of en- 
quiry, so that but few of my readers may be able to distinctly imder- 

stand me But thus far I have felt bound to venture, for I have 

resolved, cost what it will, to trace out the nature of the human soul. 
(2 E. A. K, 214.) 

Now although Swedenborg had "followed the anatomy'' of 
all the parts of the human body, the Economy presents only 
the results of his investigations into the blood, heart and 
brain. In the new series, therefore, he designed to commence 
with the anatomy of the body, and from this to ascend in due 
order. The plan of the two series, as gathered from various 
sources,^ is as follows: 



Trans. L 


The Blood and Heart. 
Introduction to Ra- 
tional Psychology. 


Tome 


I. 


2. The Viscera of the 


Trans. II. 


The Motion of the 
Cerebrum. The Cor- 
tical Substance. The 
Soul. 






Thorax. 
3. The Heart and 

Blood. 
4-^. Generation. 
6. The Senses. 


Trans. III. 


The Cerebrum and Its 
Members. 


Tome 


II. 


7--8. The Brains and 
Medullas. 


Trans. IV. 


The Cerebellum and 
Medullas. Pathol- 
ogy. 






9. The Fibre. 

10. Motion. 

11. Pathology. 


Trans. V. 


Introduction to Ra- 


Tome III. 


12. Introduction to Ra- 


L 


tional Psychology. 
The Fibre. 






tional Psychology. 


Trans. VI. 


The Soul. 


Tome IV. 


ia-17. The Soul. 



In the meantime Swedenborg made first drafts of practic- 
ally all the studies to be incorporated in one or the other of these 
series, and among such drafts are the three works included in 
the present volume. The general distinction between the 
''Transaction" series and the "Tome" series, is that in the 
former the anatomical citations are followed by an "Induc- 
tion, " whose several points are taken up in detail in separate 
paragraphs; whereas in the "Tome" series the citations are 

^ A. K. Prospectus; 3, Documents Cong. Swedbnbobg, 920, 926-6. 
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followed by an '' Analysis/' the propositions of which are 
confirmed in a series of foot-notes. A cursory examination 
would lead us to suppose that the works in the present volume 
belong to the ''Transaction" series, since the expositions are 
headed ''Induction, " and are treated without foot-notes. But 
the internal evidence shows conclusively that they were writ- 
ten for the "Tome" series, that is as Parts, or drafts of Parts, 
of the Animal Einodom. 

In the "Transaction" series, no mention is made of a work 
on Generation. It is true that this work contains "Induc- 
tions" and not "Anal3r8es," but it would appear that when 
the "Tome" series was first drafted, the intention was to re- 
tain the style of the Economy; and that the change to "An- 
alyses" and foot-notes was made for the first time in the pre- 
paration for the printer of the finished copy of Parts 1 and 
2 of the Animal Kingdom. Furthermore, it is plainly indi- 
cated in the Codex wherein the present works are found, that 
they were written after the first draft of Part 2 of the Animal 
Kingdom. This Codex (53) contains 269 pages, but more than 
half of the volume is missing. The Codex is paged by letters, 
the plan being to page from a-z, then from aa-zz, etc., each 
letter representing usually a whole sheet of four pages, marked 
a, al, a2, a3, etc. As now preserved, the Codex commences 
with page Ull, indicating that there were about 308 preceding 
pages. These pages, which were perhaps contained in a sepa- 
rate volume, are now missing, but the strongest indication of 
their contents is furnished by the opening words on p, 1111, 
which are written in continuation of the last words of the 
missing pages. Translated, these words read: 

or rest, hence to this central spot. This also is the reason why it is dis- 
criminated into lobes. It comes to exactly the same thing if it be ex- 
tended beyond the thorax through the trachea; this (or, it) contributes 
solely to the abundance of the fluid, and not to its detennination else- 
where; for it flows and creeps within its tunic, and indeed is determined 
to the same centre; and if it should flow out, it could relapse only along 
the trachea, and finally into the mediastinum, which stands somewhat 
open at a station midway between the sternum and the vert^ne, and 
whence there is a continuation into the whole cellular tract of the medias- 
tinum. 

Then follows the work on the Periostbttm, headed with the 
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chapter number ^^23", and that on the Breasts, marked 
"24." 

The above fragment evidently constitutes the closing words 
of a chapter 22 on the subject of the thymus gland; see A. K., 
43&-6, 441. In view of this, and remembering that the miss- 
ing pages, of which this fragment is the conclusion, number 
over three hundred, the conclusion is inevitable that these 
pages contain Parts 1 and 2 of the Animal Kingdom, or a 
draft thereof. 

This conclusion is convincingly confirmed by a MS. left by 
Swedenborg, in which he has written out the proposed con- 
tents of the several chapters which are to make up the four 
Tomes of the Animal Kinodom (VI Photo. MSS., 349). Ac- 
cording to this sketch. Tome I was to contain 23 chapters, 
which are enumerated, on the Abdomen and Thorax (Parts 
1-2); 18 chapters on Generation^ (Parts 4-6, — ^no mention is 
made of chapters on the Blood, Part 3), and 5 chapters on the 
Senses (Part 6). And comparing these chapter-headings with 
Parts 1 and 2 of the Andial Kingdom, as published, and with 
the work on Generation, we find that, with an ahnost insig- 
nificant rearrangement, the outline agrees with the works as 
written. But the special point to which we would call atten- 
tion is that in the outlined contents of Parts 1-2, on the Vis- 
cera, the last chapter is that of the Thymus Gland. This 
chapter Lb numbered "23", but by not counting Chapter I, 
containing "The Plan of the Whole Work and Its Divisions," 
it would constitute chapter 22. In any case it is the last chap- 
ter of the Parts 1 and 2, on the Viscera, whereas in the pub- 
lished work it is followed by another chapter on the Dia- 
phragm. 

Following this outline, Swedenborg proceeded to write a 
first draft of Parts 1-2, the last chapter being "22 On the Thy- 

^ These chapters are as follows: Vulva and Pudenda. 10. The 

"In the Male: 1. The Spermatic Vagina. 12 (nc). The Ovaries. 

Vessels. 2. The Testicles. 3. The 13. The Fallopian Tubes. 14. The 

Epididymides. 4. The Vasa Defer- Uterus. 15. The Chorion and 

entia. 5. The Prostate. 6. The Amnion. 16. The Placenta. 17. 

Urethra. 7. The Penis. 8. The The Umbilical Ck>rd. 18. The In- 

Seed. In the Female: 9. The fant. 19. Birth." 
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mus Gland." He then enlarged his plan by including two 
additional chapters, namely, ^'23 The Periosteum," and ''24 
The Breasts." These two works would, therefore, seem to 
have belonged to Part 2 of the Animal Kingdom, as first 
drafted. 

After chapter 24, on the Breasts, the MS. continues with 
"25, The Ear;" "26, The Eye;" "27, The Spermatic Arteries," 
and so on, from Chapters XXVII-XLIV of the work on Gen- 
eration. This is followed by eleven pages of excerpts from 
Schurig, and 88 pages from other authors. 

From the evidence thus far adduced, we reach the conclusion 
that Codex 53, including the missing 300 pages, contained the 
first draft of Parts 1, 2, 6, 4, 5 of the intended series on the 
Animal Kingdom, namely, the Viscera (pts. 1-2), Senses (pt. 
6), and Generation (pts. 4-5). This makes clear the many 
references in the Periosteum and Generation, to "Above" 
(see Index of Authors, s. v. Swedenborg), — ^which references are 
plainly to the Parts 1 and 2 of the Animal Kingdom, which 
were actually "above" in the manuscript. 

These first two Parts were afterwards rewritten for publica- 
tion, and in the rewriting the order of the work was slightly 
altered. Two chapters were added, including the last, on the 
Diaphragm, but chapter 23, the Periosteum, and 24, the 
Breasts, were omitted, — ^perhaps because the author had de- 
cided to add them to Part 5 "On the Female Organs and on 
the Fetus in the Womb," to which the nature of their con- 
tents would seem naturally to assign them. In the recast and 
enlargement of this draft, Swedenborg seems to have adopted 
for the first time the "Analysis" and foot-notes that dis- 
tinguish the Animal Kingdom and the subsequent drafts of 
Parts thereof. It is very probable also that, had he rewritten 
the work on Generation, the portions now printed in italics 
would have formed the text of the work, and the remaining 
matter have been in foot-notes; indeed, the abrupt style of 
this latter, even as it now stands, frequently suggests a series 
of foot-notes rather than a running comment. 

The date of the work here presented to the reader is put by 
Dr. R. L. Tafel as 1742-3. Swedenborg commenced Parts 1 
and 2 of the Animal Kingdom immediately after his return 
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to Sweden, in November, 1740 (2 Doc. 130). In a petition 
to the king, after referring to a leave of absence granted some 
time before, ''to bring to completion a work which I had writ- 
ten" (the Economy), he prays for a two years' leave, because 
''this same work must needs be continued, as I also have 
promised to the public." He adds that he has completed the 
greater part of this continuation," i. e., the Animal King- 
dom. (New Church Life, 1896, p. 167.) In a similar petition 
to the College of Mines he adds, that he has been laboring at 
this work ever since his return to Sweden (November, 1740), 
and that the part he wished to publish, "after collecting some 
necessary information from the libraries abroad, will amount 
to about 600 sheets" (1 Doc. 468-9). ^ 

Between November, 1740, and June, 1743, he had, therefore, 
written the first draft of Parts I and II of the Animal Kingdom, 
i. 6., chapters 1-22 of Codex 63; and had also almost completed 
the rewriting for publication in about 600 sheets. Making due 
allowance for the time necessary for the clean copy, we con- 
clude that Codex 63 was written between November, 1740, 
and the autumn of 1742; and making due allowance for the 
300 pages of the first draft, and the 86 pages on the Periosteum, 
Breast, Eye and Ear, we conclude that the work on Genera- 
tion was written during the beginning of 1742. Of course, 
the work might have been written after the publication of the 
Animal Kingdom, especially in view of the fact that in Part I 
of that work the author announces that the Part on Gener- 
ation will precede that on the Senses, whereas, in Codex 63, he 
has already changed the order of the works, a fact which he 
does not announce till 1744. Yet the whole style of the work 
on Generation, especially the absence of any reference to 
extraordinary spiritual guidance, such as distinguishes his 
later physiological writings, would seem to indicate the earlier 
date; and it may be that thus early, — ^that is, before the pub- 
lication of the Animal Kingdom, — Swedenborg had an inkling 
that the order there announced would probably have to be 
changed. 

^ These petitions plainly show nation of the Economt, and not as 
that Swedenborg regarded the a substitution, as is often supposed. 
Animal Kingdom as a true contin- 
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In the first of the two Parts of the Animal Kingdom, pub- 
lished in 1744, the author announces that the whole work will 
be comprised in seventeen Parts, Part 3 to treat "of the 
Blood," etc., 4-5, "of the Organs of Generation of both Sexes, 
and of the Fetus in the Womb, " and 6, "of the Senses. " But 
in the following year, 1746, he published in London, Part 3, 
on the senses of Touch and Taste. In the Prologue to this 
work he explains this departure from the original plan by stat- 
ing that the blood, etc., had already been dealt with in the 
Economy, and that the subject of Generation could not be 
taken up before the Soul had been treated of (2 A. K., 469). 

A similar but longer explanation is given in the second 
draft of the work on the Senses, — the first draft being the 
chapters preceding the work on Genebation, — and we may be 
pardoned if we quote this explanation at length. Before do- 
ing so, however, we would again call attention to the fact, 
emphasized by the quotation itself, that the present work on 
Generation must be considered as a first outline or sketch, 
and that had the author re-written it for publication to follow 
his teachings concerning the soul, it would have been much 
amplified. Yet, even as it is, it evidences throughout, the 
presence and all-ruling influence of those doctrines, both pub- 
lished and unpublished, concerning the human soul, which had 
been formulated by the commanding genius and the pene- 
trating perception of its author. 

And now for the quotation. After alluding to the Econ- 
omy, our author continues: 

The generative organs, especially in males, aie dedicated not to the 
blood, but to the spirits which run through the fibres and adapt them- 
selyes to the most perfect forms of nature, in which forms they so receive 
the very life or soul of the parent, that the genitura or seed prepared there- 
from is suitable for producing what is similar. And, therdTore, since it is 
thus far still unknown what the animal spirit is and what the soul, where- 
in that life lies, to examine the organism would surely be like unraveling 
the instrumental cause without any knowledge oi the principal cause, 
when yet the organic or instrumental cause together with its principal 
makes one cause. Wherefore, I do not see that I can proceed thither, 
that is, can disentangle the subject of the generative members, until I 
have first laid down what the brain is, what the fibre, and what the animal 
spirit and the soul. This is the reason why it behooves me at present to 
pass by the exposition of the generative members. For, as was said, it 
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would be merdy putting forth words not understood, and involTing 
science in shade rather than evolving it from shade. ... I wish first by 
our analytical way, by means of anatomical experience and with doc- 
trines to lead us by the hand, to reach to a knowledge oi the soul, and thus 
to make smooth the steps, that we may afterwards return, and as it woe 
descend to those organs. For the analytical is to ascend and afterwards 
thence to descend, resting on those ladders whereby we ascend, for there 
do we borrow wings. Furthermore, these generative organs are organs oi 
more perfect nature, as it were: for they are the campus for the exercises 
of Loves, and are the native land, or Csrprus of Venus, and thus the Olym- 
pus of all delights; and we cannot reach these organs except from what 
IS prior and superior. For they aro the center of all pleasures, and the 
dwelling places, as it were, of the superior life, since they have for their 
end superior loves which descend from the very soul, and regard the pro- 
creation of human society and the propagation of heavenly society. And, 
therefore, they are entirely above the sphere of those organs which con- 
stitute the inferior parts of the body. Thus it behooves us to descend to 
them, but not by their means to ascend to superiors. Moreover, they 
are separate from the other viscera, and constitute a separate or coitral 
region of the body, as, for instance, the testes and so forth. Nay, we do 
not come into the use of these members until about the time of youth, or 
rather, of adult years. Moreover, they constitute a new and, as it were, 
more pleasant, happy and heavenly life; as is apparent in the case of in- 
sects, which, as worms, live long for their appetite and stomach, but 
finally put off their first life, and put on the life of Venus, when, under 
another form, they are f umidied with wings, like butterflies, sport over the 
earth in the air as in their heavens, and give their labor to procreation. 
Therefore, we leave this part as yet, until we shall come to a knowledge 
of superior things, and shall have grown a little older in the knowledge 
of things; herein imitating Nature herself, who teaches us the way. (Sen^ 

$69, 6-10.) 

Much might be said as to the unique importance of the work 
now presented for the second time in English dress; and we 
might expatiate on the intuition of the author who, in the 
multitude of detail, has steadily followed the golden thread of 
reason. But we prefer to leave such matters to the judgment 
of the reader, and will content ourselves with pointing out how 
that Swedenborg, in his examination of this ''Fourth King- 
dom" in the human body, has kept in view that the use of the 
kingdom is the propagation of earthly and also of heavenly 
society. To him this kingdom is the kingdom of Conjugial 
Love, and it is from this standpoint that he searches into its 
uses and gives the truth concerning its abuses. This is the 
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spirit that characterizes his work, and distinguishes it from all 
other works on the subject, even those whose conclusions may 
seem more or less similar. 

In our author's exposition of the laws of this fourth king- 
dom and of the operation of those laws, the reader will find 
the fitting, and even the essential ultimates for a fuller and 
deeper entrance into the arcana revealed by the Lord through 
Swedenborg in the inspired work entitled Conjugial Love. 
In all himian life, no love is so universal, none so delightful, 
none whose abuse is so fraught with human misery and the 
wreckage of human life, and none so important to be known, — 
and known from the standpoint of heaven and of enlightened 
reason. 

Bryn Athyn, Pa., October, 1911. Alfred Acton. 
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CHAPTER I. 

The Spsbmatig Abtebies. 

1. WmsLOW. {Exposition Anatomique.) The spermatic 
arteries arise most conmionly from the aorta, about an inch 
or more below the renal or emulgent arteries.^ Their origin, 
however, varies. Winslow has observed them to arise from 
the renal artery, sometimes higher up or lower down, and some- 
times from several origins. They descend obliquely in the 
posterior part of the abdomen within the cellular tissue of 
the peritoneiun, passing gradually from behind forward. 
Parting from the aorta, they cross the ureters in front, and 
run through the openings or rings of the abdominal muscles 
to gain the elongations or productions of the cellular portion 
of the peritoneum. They are very small at their origin, and 
in their course downward they give oflF very considerable lateral 
ramifications to the adipose tissue and the peritoneiun, and 
also to the mesentery, where they seem to communicate with 
the mesenteric arteries. They sometimes pass through the 
areolae or meshes of the spermatic veins; and before leaving 
the abdomen they divide into fine twigs, almost parallel to 
each other and more or less serpentine, which proceed in the 
same direction. Afterwards they insinuate themselves into 
the cellular productions of the peritoneum, which serve them 
for sheaths. They do not fluctuate indifferently from one 
side of these sheaths to the other, but are attached along the 
whole length of the inner surface of the sheaths by thin mem- 
branous laminse, which are likewise continuations of the cel- 
lular tissue of the peritoneiun. They continue the same wind- 
ing course within these sheaths [passing before the vasa def er- 
entia, which are likewise contained in the sheaths], and at 
length they terminate by ramifications on the testes and epi- 
didymides. {Tr. du Baa Ventre, n. 469-474.) The spermatic 

1 See Plates I and VIII. 
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2 THE MALE OBGANS 

arteries are commonly two in number, sometimes more. They 
go ofiF from the aorta near each other and between the two 
mesenteric arteries. They send small branches, called arteris 
adiposse, to the common membrane of the kidneys. They give 
several considerable branches to the peritoneum. They like- 
wise send branches to the meters. Afterwards [where they 
are distributed to the testicles and epididjonides], they com- 
municate with a branch of the external iliac. [The epigastric 
artery^ sometimes gives ofiF two particular branches, one of 
which goes to the triceps muscle, etc., and the other runs down 
as far as the testicles along with the spermatic artery, with 
which it there anastomoses.] {Tr. des Arifres, n. 219-222, 
235.) 

2. The spermatic veins accompany the arteries ana have 
nearly the same course. The right vein arises commonly 
from the trunk of the vena cava, though I have also observed 
it to spring from the union of the right renal vein with the 
vena cava, and sometines I have seen three spermatic veins 
on the right side coming separately from the trunk of the 
vena cava. [The left spermatic vein arises usually from the 
left renal vein.] In their course downward, they join the 
arteries, and together with them enter the cellular productions 
of the peritonemn, to which they are attached in the same 
manner as the arteries. From their origin to their passage 
through the abdominal rings they give ofiF several branches in 
the same way as the arteries. A little below the place where 
they cross the ureters, they send out a considerable branch, 
which afterwards divides into two, one of which communi- 
cates with the capsular or suprarenal vein, and the other fre- 
quently with the renal. They differ from the spermatic arter- 
ies not only in being larger and their coats thinner, but also in 
being more divided and multiple as they descend to the rings 
of the abdominal muscles; and because they thereby produce 
a bundle of ramifications which becomes larger and larger as 
it proceeds, the ancients gave to them and to the arteries the 
name pyramidal vessels. These ramifications frequently com- 
municate with each other during this course and form a great 

1 The internal branch of the external iliac; called also the deep epigas- 
tric. 
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THE 8PEBMATIC ABTEBIE8 3 

number of areoke, contortions and convolutions, so as to repre* 
sent a kind of network, which is attached to the cellular sheath 
of each side, by fine leaf-like membranes. These frequent con- 
volutions gave rise to the name pampinifonn vessels, formerly 
given to the spermatic vessels in general; and the adhesions of 
these vessels to each other in certain places has led to the belief 
that there were real anastomoses between the artery and the 
vein. [An Italian anatomist, Leal Lealis, believed himself 
able to establish the existence of these pretended anastomoses 
by demonstration; but the experiments which he made on 
living animals proved nothing. In these experiments he made 
a conmion Ugature on both vessels a little above the testicle, 
and a special ligature on the trunk of the vein, which he had 
previously emptied. He then pressed the aorta so as to force 
the blood into the spermatic artery, and he then found the 
vein which he had previously emptied to be entirely filled. 
From this he concluded that, in the space between the two 
ligatures, there must be some anastomosis whereby the vein 
was supplied with blood. But it is quite clear that this effect 
was owing to the lateral ramifications of one or other of the 
spermatic vessels, and not to his pretended anastomosis of 
artery and vein; and that the fineness of these ramifications, 
which were well known to Eustachius, resulted in their escap- 
ing the attention of Lealis.] (Tr. du Bos Venire, n. 475-482.) 
3. Heister. {Compendium Anatomicum.) The bloodves- 
sels of the uterus, — tortuous, forming innumerable anastomoses 
with each other, and, in women with child, dilated into as it 
were sinuses, — open by little mouths into the uterus and 
vagina, and are the sources of the menstrual discharge. The 
arteries of the uterus are: 1. The spermatics from the aorta. 
2. Very large vessels from the hypogastrics. 3. Vessels from 
the external hemorrhoidab. All these vesseb are in such 
wonderful communication with each other that if any one of 
them be inflated or be injected with wax or mercury, all the 
others, even those of the opposite side, are quickly filled. The 
veins also are threefold, and have the same names as the 
arteries. They have no valves, and are much larger than the 
arteries, especially in women with child. By inflating them, 
air may be thrown into the cavity of the uterus and vagina; 
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4-5 THE MALE ORGANS 

and, on tiie contrary, through the latter it may often be thrown 
into the veins.^ (n. 236.) 

4. The spermatic arteries do not always arise from the 
aorta, but the left spermatic occasionally comes ofiF from the 
emulgenti and both the right and left sometimes proceed from 
the hypogastrics. This can scarcely have been noticed by 
those who say that the spermatic arteries are sometimes 
altogether wanting. Lealis and Schrader maintain that the 
spermatic arteries before reaching the testes anastomose with 
the veins; but this is not borne out by the testimony of 
others. {Nota, 25.) 

5. BoERHAAVE. {InstittUumes MediccB.) The seminal or 
spermatic arteries, arising with the greatest constancy from 
the front of the aorta below the renal arteries (though some* 
times, perhaps improperly, the left seminal or spermatic is 
said to come from the left renal), not being vesseb of large 
size, and also because of their oblique descent from the aorta, 
can hold but little blood. They run obliquely downward and 
join at an acute angle with the spermatic veins of the same 
side, of which the right comes from the vena cava under the 
renal vein, and the left from the renal vein. Thereafter both 
arteries and veins are enclosed and as it were blended together 
in one common membranous sheath. Thus protected, they 
run under the inner layer of the peritoneum over the psoas 
muscles and the ureters, until they reach their place of exit 
in the groin. Here the fleshy fibres of the transverse muscle 
lie over them, and those of the inferior oblique, slightly sepa- 
rating so as to leave a little interspace, transmit the vesseb 
with their enclosing sheaths; thus the transverse muscle, where 
they pass under it, is the highest, the oblique ascending muscle, 
which transmits them, being lower down. Then about three 
lines lower still, they again pass through an oval aperture in 
the tendinous part of the oblique descending muscle; and lastly 
the sheath with its vascular contents is carried over the pubic 
bone and into the scrotum; where, out of its vessels and mem- 
branes, it constructs the testis. Throughout this course the 
spermatic artery gives ofiF small lateral twigs here and there. 

^See n. 217 below, where this passage from Heister is again quoted, 
and consult the notes there. 
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THE SPERMATIC ABTERIES 6-7 

Add to this that each of the three openings of the muscles 
through which the sheath passes, bestows upon it a fine and 
delicate little membrane; but where the group of vessels ap- 
proaches the testicles, the former constitute the corpus pyra- 
midale. In its passage the spermatic artery, slightly winding 
in a spiral manner, gives ofiF little branches which, running in 
a straight, open and somewhat ample course, derive the arterial 
blood laterally by true anastomoses into the accompanying 
vein. This is especially the case in the corpus pyramidale, 
where the artery near the testicle gives a branch to the lower 
and inner part of the epididymis. Sometimes also the artery 
sends another branch to the upper part of the testicle, and 
constantly a large branch to the upper and larger part of the 
epididymis, where it ramifies and is distributed in all direc- 
tions. Not to mention numerous little branches from the 
larger trunk, closely interwoven and conmiunicating with the 
little veins in the corpus p3rramidale, and afterwards spread 
over the compass of the testis. The corpus p3rramidale, called 
also the varicose or pampiniform body, arising from the back of 
the testis, consists of innumerable veins communicating with 
each other, and which form a kind of net and at last unite 
and terminate in a single seminal vein. (n. 641-643.) 

6. ScHURio. {Spermatalogia.) [Cases where no spermatic 
arteries could be found although the spermatic veins were 
plainly visible.] The same has been noticed in the dog, hare 
and wolf. [A case where both spermatic arteries were lacking, 
but a small branch of the hypogastric was found running to 
the testicles. In an old man who had complete potency only 
one spermatic artery could be found.] Poupart tells of a girl 
of seven years in whose left side he could find no sign of either 
spermatic artery or spermatic vein. Some authors tell of three 
spermatic arteries, others of four, and some enumerate six and 
even seven. (II, § 2, 3, 6-7.0 

7. WmsLOW. {Expos. Anatomique.) The psoas is a long 
thick muscle occupying the lumbar vertebrsB at the posterior 
part of the Ueum all the way to the anterior part in the direc- 
tion of the femur. It is attached above to the last dorsal and 
to all the lumbar vertebrae, whence it descends obliquely over 

^ For further citations from 8churig, see Appendix, n. 13. 
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7 THE MALE OBOAN8 

the ileum. Before leaving the abdomen it unites with the 
iliac muscle. [It passes in front of the head of the femur, 
which it covers, and is finally attached to the anterior part of 
the little trochanter.] It serves to flex the femur upon the 
pelvis, by drawing the latter forwards. It can also move the 
pelvis upon the femur. {Tr, (tea Muades, n. 364-367, 977.) 
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Induction. 

8. The wondeffid manner in which aU things in the animal 
body are disposed and ordered, is etridentf on the slightest refieo- 
ttouy from the sUtuUion of the parts according to their use. In 
the highest place resides the brain, which is meant to be sentient 
of aU things and to govern aU, and which, therefore, proximately 
surrounds itself wiA sensory organs and distributes motory or- 
gans round the whole corporeal machine. Next underneath it the 
lungs and heart have their place in the body above the diaphragm. 
These organs put motion into aU the parts, in particular and in 
general, enabling the animal frams to live in motion. Next 
under these and separated from them by the diaphragm, are 
planted in the cavity of the abdomen and wUhin the peritoneum, 
the viscera, which nourish, sustain and provide for all things in 
the body, especially for the blood, so that, like as it came into 
existence, so it AaU perpetually subsist. Bdow this region again, 
and outside the peritoneum, the members devoted to generation 
and the propagation of the species ham their allotted places. Thus 
as aU are allotted their offioss, so are they allotted their provinces. 
The whole machine, — the universal little world or microcosm, — 
18 provided moreover with extended arms, loins, legs, feet and 
soles to capacitate it for application and motion according to 
aU the circumstances that the use and necessity of the above men- 
tioned parts can possibly require. That is to say, to enable 
U to obey the brain in all respects; to live in society as a memr 
ber or part of the state; and finally to adapt and rouse itself for 
the several movements of the heart and lungs; for the several 
movements of the viscera of the abdomen, or of the functions of 
nutrition; and for the several movements of the organs of pro- 
creation, both towards the act and in it. AH those actions which 
regard the above-named uses are the primary actions of the ap- 
pendages of the body, that is, of the arms, loins, legs and feet; all 
the rest are secondary^ and they exist inasmuch as they regard the 
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9-10 THB MALB OBGAN8 

primary, and not because they regard the secondary acta. Thus 
the primary actions of the loins and feet are meant to enable 
the body to take the steps and to make the due approaches 
for the act of coition, with a view to the propagation of the 
species; to enable it to seek, apply, and take in food and ali- 
ment for the sustenance of life; likewise to minister to the 
divers workings of the lungs; and finally, in all particulars to 
second the commanding brain which regards the general so- 
ciety. Other offices which do not regard these directly, and 
also those which are contrary to this use, we term secondary. 
These may indeed be performed, not however for the end that 
they may be performed, but because, for the sake of the uses 
mentioned above, we are gifted with the faculty of performing 
them. 

9. The propagation of the human race is the one and principal 
of all primary iLses and ends; for thereby is raised up not only an 
earthly society but also the heavenly society of souls. For the 
sake of this use we are gifted not only with organs of UHmderful 
structure, but also vrilh the affection called venery, which sur- 
passes all other affections; namely, to excite us to follow this end 
by a certain most pleasant and delicious violence and necessity. 
From this same necessity it follows, that the several means which 
regard and promote this end are abundantly and wisely provided 
according to the full measure required. 

10. Among these means the blood undoubtedly takes the lead, 
being itself the very storehouse from which the genitura^ or seed 
is prepared. The blood is the parent of aU the humors of its 
body, containing ca it does the simplest elements of every degree, 
by the subordination and due co-ordination whereof, whatever of 
humor or essence is possible in this sublunary sphere may come 
into existence. See Transactions I and II.' For besides the 
elements and principles of all parts of the mineral and vege- 
table kingdoms, it contains also the principles of the animal 
kingdom, that is to say, the animal spirit in which is the life 

^ By genitura seems to be meant ' The reference is to the Egono- 

the mass of the seed. See Appen- irr of the Animal Kingdom, which 

dix n. 11, where genitura and seed was to consist of six "Transao- 

are distinguished; confer also In- tions." See Preface. 
dex, s. V. Sperm. 
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and soul. See Transaction I, also our psychological observa- 
tions respecting the animal spirit and the soul in the sixth or 
last Transaction.^ 

11. In order, therefore, that the blood, which is the parent both 
of the seed (genitura) itself and of the severed principles thai must 
Ue in the seed in its process of formation, may be righUy conr 
veyed to the preparing organs, as the testicles, epididymides, vterus 
and Fallopian tubes, necessity requires: Fibst. Thai only the 
purest blood, cleansed from every excrementitious quality, have 
admission (hither, and moreover, blood thai is resolvable in the 
most perfect manner into its elements. Second. That the quan- 
tity of such blood be no greater than the particular siaie and natural 
necessity require. Thibd. And thai there be an ever new supply 
and afresh and greater abundance during the act, that is, during 
coition. FovBTH. That this blood be not hindered in its efflux, 
but be supplied with certainty. Fifth. And thus be conveyed to 
its destination by the safest way. These are the points to be 
aimed at and kept ever in view during our examination of the 
spermatic vessels, if we would rightly explore the use of those 
vessels, and not fix our ideas upon foreign objects that do 
not properly regard the end. 

12. With regard to the Fibst; That none but the purest blood 
runs to the generative organs, and this to tlie end that the spiritU' 
ous essence oftheblood may be extntcted and be spent upon the seed 
(genitura) ; and hence that this blood be of the softest kind and 
readily resolvable into aU its elements and principles, — this is 
dear from many considerations, [i] For the spermatic vessels, 
few or many, come off from the aorta immediately under the emvlr 
gents; and the emulgent or renal vessels are those which draw off 
aU the unclean and obsolete portion of the blood and throw it in the 
form of urine into the kidneys and bladder and finally out of the 

*The sixth Transaction waa indicated for Chapters 5 to 14. 

planned for fourteen chapters, as The subjects of Chapters 2 and 3 

follows: 1. The Body. 2. The are dealt with in two small works 

Soul in General. 3. The Animal (The Animal Spirit and the Soul), 

Spirit. 4. The Blood. 6. Sensa- published in Posthumous TRAcrSy 

lion. 6. Imagination. 7. The and which were probably intended 

Mind. 8-14. The Soul. The as parts of Transaction VI. To 

published work Rational Est- these, therefore, the reader is re- 

GHOLOQT covers only the subjects f erred. 
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13 THB MALE OBOANS 

body. Thus the blood is deansed in the upper pari of the aorta,^ 
b^ore it is delivered to the spermatic vessels. According to the 
description prefixed to the chapter, the spermatic vessels are 
given off from the aorta about a finger's breadth, more or less, 
below the renal arteries, which are the emunctory vessels that 
cleanse the blood of its dross. In some subjects, however, 
they arise from the emulgent or renal vessels themselves, as 
observed by Heister [n. 4], and also by the older authorities; 
in others again they come from the hypogastric and hemor- 
rhoidal vessels. From the latter cases it may indeed be 
thought that the blood is not purified by the emulgent arteries 
for the purpose of being supplied in a cleaner state to the 
spermatic vessels. On the other hand, however, we must give 
equal attention to the fact that if the latter do arise from the 
emulgent or any other artery, still, in their course and during 
their long passage, means of expurgating the blood are abund- 
antly provided, and these means are the more considerable 
and numerous in proportion as the vessels under discussion 
spring from places in which the blood is rendered impure. 
This is the reason for the ramifications of the spermatic artery, 
and for the derivation of its blood into these or other arteries 
to be mentioned presently; and from this undoubtedly must 
be deduced the cause of the variation. 

13. [ii] Stm the general rule holds good that the beginnings 
and middles have to convey and supply such blood as the extremes 
expend and demand; and not only the quality of blood they oofor 
sume, but also the quantity. Thus the emulgents take none but 
the mere impure bloody which has a urirums quality; the testes and 
epididymides^ the fixed, pure and readily soluble blood; so like-' 
wise the brain and the rest of the viscera. Thus it amounts to 
the same thing whether the spermatic artery comes off from 
the emulgent, the aorta, or the hypogastric, for it is the tes- 
ticles that conunand the quality and the proper quantity. 
Suppose that a large quantity of piu^r blood is attracted in 
the extremes; in this case, if this purer blood is taken in, a cor- 
responding quantity must be restored by the antecedent 
arteries; so also in the case of the grosser blood. This dispo- 
sition depends on the organ itself which consumes and expends 
the blood. If we carry out a number of tubes from a common 
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channel, and draw oCF by one of them a certain quantity of water, 
but a smaller quantity by the others, still, according to the 
attractive powers exerted upon the water at the extremities, is 
the quantity that runs from the conmion channel or fount. The 
like is also the case if a certain quality of blood be drawn off. 
In this case, nature, which ever strives after equation, could 
not be rightly equated if such blood be taken in in undue 
quantity; and, therefore, she furnishes a supply equal to the 
necessity. From this requirement and dispensation it follows 
that the intermediate vessels are necessarily so disposed that 
they give passage to a certain kind of blood and to no other; 
and if they give passage to other blood also, they send it off 
in another direction. This is what we term the equation of 
the blood, and tills it is from which all the above effects result. 
See Transaction I.^ 

. 14. [iii] In order that the purer and more soluble blood may be 
derwed into the testes and epididymides, it is necessary that the 
spermatic artery come off from the aorta by a firve opening or 
narrow orifice; and also that the blood be purified on the way, 
that is to say, that, as it runs onward, the more worthless, watery 
and urinous part, or the excrementitious portion, be completely 
detached, and none but the purer part remain, which shall serve 
the use of preparing the seed (genitura). That the spermatic 
vessels arise from the aorta by a fine and narrow opening is 
established by observation; likewise that the artery descends 
towards its proper organs by a long course so that on the way 
it is able to duly purge itself of heterogeneous matters; for the 
longer the course, the greater the opportimity of expurgation. 
First it throws off the grosser, then the purer heterogeneous 
elements; thus first the urinous, then the aqueous, and then 
again the oily matters that are not suitable for the seed (gen-- 
itura). This is the reason why the spermatic vessels transmit 
branches towards the kidneys and also towards the superior 
or suprarenal capsules; and moreover to the adipose mem- 
brane of both the skin and the kidneys; and finally a number 
of twigs to the peritoneum, whose cellular tissue receives the 
aqueous portion of their blood. By this means the urinous 

1 See 1 E. A. K., particularly n. 227, 343 v, 349. 
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15 THB MALB OBGAN8 

matter Is without doubt evaporated through the skin (see 
above^), or sweated ofiF. And finally those crudities that 
from other places are sent away to the liver, are conmiitted to 
the mesenteric arteries. Besides this, the spermatic artery, 
throughout its whole course, communicates with the iliacs and 
is connected with the veins thereof. Thus, whatever is bound 
in with the blood is rejected; that is to say, everything in the 
blood which is not soft and soluble, but is hard, and unfit for 
this use. Hence all the channels for discharge and purging are 
sufficiently provided. Add to this that a certain kind of 
blood is necessarily sent away through these channels accord- 
ing to the rule just explained, namely, that the extremes de- 
mand the precise [quality and] quantity of their blood. So it 
is with the emulgent arteries, the peritoneum and the adipose 
membrane; so also with the mesentery and the liver, — all of 
which command their own supply. For wherever blood of a 
similar sort is flowing, by whatever windings it passes, it is 
still conveyed to its destination; for by reason of the above- 
mentioned equation, the whole system concurs to these effects 
or ends. 

15. [iv] The vUer part of the blood being thus cast away, the 
purer remains. But in order that none but the purest may enter, 
the spermatic vessels are finally divided into capillaries and 
threads, and after in this wise splitting up, they pass to the corpus 
pyramidale or the tubular offset of the peritoneum. For the finer 
the branches into which an artery divides, or the purer the threads 
through which the blood runs, so much ike more purified must 
the blood itself be, and so much the more cleansed of its hetero- 
geneities. This is an evident truth resting on ocular experi- 
ence. None but the pure, true and genuine blood can run 
through the finest vessels; for if anything angular, gross or hard 
were to get in with it the hair-tube would be inevitably ob- 

^ The words "see above" in the n. 510-511. This would indicate 
present work, where they do not that a draft of the chapter on the 
refer to the work itself, have refer- Skin had been written previous to 
ence to preceding parts of the Ani- the work on Generation. Two 
MAL Kingdom; see Preface. The such drafts are found among Swe- 
present reference would seem to be denborg's manuscripts; see 6 Pho- 
to 2 A. K., n. 470 aeq,, particularly tolithograph MS8., p. 1-11, 42 aeq, 
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structed and the current stopped. This was excellently seen by 
Leeuwenhoek, who observed in the finest capillaries only pure 
blood, without that volume which results from multiplicity, — 
sometimes seeing the solitary globule, and sometimes the same 
divided into its principles, that is, into six globules; see Trans- 
actions I and 11.^ The case would be otherwise if the artery 
had a thick coat. Hence the splitting up of the spermatic artery 
into such vast numbers of ramifications is a clear proof that the 
little branches receive and transmit the purer blood only. 
And since this division takes place at the extremity of the vessel, 
it follows that here, that is to say, in the neighborhood of the 
testes and epididymides into which it enters, the blood is 
sufficiently purified. 

16. [v] The necessary conditions of the greater purity of the 
Hood are, that it be quite soft, thin, and resolvable into aU its 
dements, hence that it be rich with abundant spirit, and thiLS be 
able to bring out this spirit from its bosom wUh the utmost readi^ 
ness. Such is the blood required by the seed (genitura), 
which is pregnant with much spirit and abounds moreover 
with the purest elements which lend that spirit every assistance 
enabling whatever is in it from first principles, to b^in to 
arise anew. 

17. [Second.] That a sufficient quantity of blood may be carried 
to the organs, and this in no greater abundance than reason and 
necessity would have; that is to say, that the blood be neither over 
abundant nor too sparse; and just as though aU the blood that 
flows in were to be turned to seed (genitura), — Otis also is most 
prudently provided for in the spermatic vessels. For these vessels 
rise not merely from one but sometimes from several origins; 
arising by one, two or more origins from the aorta, and also from 
the hypogastric and hemorrhoidal vessels. Anatomy shows that 
the spermatic vessels are produced not only from the aorta, 
or from the emulgent artery, but also from the hypogastrics 
and hemorrhoidals. Mention is also made of a branch from 
the epigastric vessels accompanying them, and at length at 
the end of their course twining in with them; see Winslow [n. 
1 fin.]', and of an abundant supply being received from the 

^See particularly 1 £. A. K., n. 29, 96; 2, n. 122. 
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18 THE MALE OBGANS 

hypogastric. Some anatomists have discovered two, three, 
and as many as five branches from the aorta coalescing into a 
single spermatic trunk. Others again have reported finding 
no spermatic trunk, even in persons who had conceived ofiF- 
spring; in which cases the spermatic vessels doubtless came, 
not from the aorta but from the hypogastrics. Thus the due 
quantity of blood can never fail, nor the generative faculty 
be endangered, for when one source is blocked, a supply is 
opened up from another. 

18. In order thai a quantity of blood that has once been puri* 
fied may always be on hand, and not slip away before it has 
done its use^ provision is made that the pampiniform vessels, or 
the arteries, shall not communicate with the veins within the sheath 
or production of the peritoneum, that is, in the corpus pyramidale, 
lest the purest arterial blood thus slip away by the channel of the 
veins. The blood which runs here is piu'ified and apt for 
generating seed; that is to say, it is soft and relatively pure 
and soluble. But if in this place it were allowed communica- 
tion with the venous blood, the intention of nature might be 
frustrated. Leal Lealis, by his experiments, seems to have 
wished to establish a communication opposed to this inten- 
tion; but he is contradicted by Winslow, Heister and other 
illustrious anatomists. For the communication of the arteries 
with the veins takes place above these ramifications but not within 
them. Below, however, upon the testis and epididymis, it seems 
probable thai there is some communication not only between the 
arteries and veins, but also between the veins and arteries. As 
is the case in the intestines, see above.^ This has not indeed 
been hitherto observed, yet we may conjecture as much from 
the connection of things, in order, namely, that there may be 
no lack in the quantity of blood of good quality; and also from 
other signs, as from the circumstance that the little veins are 
more numerous and larger than the arteries, which would not 
be the case if all the venous blood without loss of time were 
drawn away to other parts; and moreover, from the fact that 
these veins are entirely without valves, so that the blood can 
always run back into these extreme parts, and be on hand 

1 See 1 A. K., 134, note 1. 
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whenever the business and state demand. Thus the experiment 
of Leal Lealis seems to be readily reooncileable with the supposi- 
tion that the blood passing into these venous vessels by injec- 
tion through the arteries into the veins, might pass either from 
above or from below the corpus p3rramidale. The blood of the 
better sort is, therefore, dispensed without any loss. But on 
these subjects more wiU be seen in the chapters on the Testi- 
cles and the Uterus. One little artery communicatee with an- 
other here, as in the body universally, whereby there is nothing 
Tprvper to any one vessel, even the very least, that is not common 
to oS. This also contributes to a mast important extent to the 
quantity and quality of the blood. So, too, the little veins mur 
iuaUy intercommunicate.^ 

19. [Thibd.] Hence it foUows that an ever new supply, and a 
fresh and greater abundance, flows in during the act, thai is, 
during coition. This must be the case if the veins conmiuni- 
cate with the arteries close to the testes and epididymides, 
for otherwise a quantity of the viler blood might flow in, which 
would not only defile the seed, but would also burst the small 
vessels and capillaries. Furthermore, above this splitting of 
the vessels into threads, there seems to be a kind of reservoir, 
although extremely small; for below their origin the arteries 
are somewhat more swoUen. 

20. [FoxTBTH and Fifth.] That this blood be unimpeded, and 
thus be conveyed with certainty and by the safest way. This 
foUows from the fact that it is brought thither not from a single 
origin but from several; also that the vessel applies itself to the 
peritoneum, adhering to it by little leaf like productions; and that 
after it has become the pampiniform body or corpus pyramidale, 
it is surrounded by a sheath or production of the peritoneum, 
whereinto the vessels do not pass stragglingly, but become adherent 
to the walls of the sheath. Thus they proceed with the utmost 
protection and safety, fixed and completely attached to the 
peritoneum. Moreover, lower down, they apply themselves to 
the pubic bone as to a fulcrum, before applying themselves to their 
respective organs. This, indeed, is a provision of the utmost 
importance in the act of coition, when all the muscles both 

^TIieBe italicised words are written in the margin of the original manu- 
script. 
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of the loins and thighs, and of the region under the diaphragm, 
and moreover the vertebral muscles, are in the fullest stretch 
of work and effort. At such a time, unless these vessels were 
defended by a conmion timic, they might easily be exposed to 
mischief; but when a sufficiency of this kind of covering^ is 
interposed to preserve them whole against ail dangers, then 
none but a general action results to the peritoneum, and from 
the peritoneum to its production which encloses these capil- 
lary vessels; and then the action is not perilous, although con- 
sisting of the extraordinary actions of many muscles. The gen- 
eral motion of the peritoneum also conspires to this end, — a motion 
which coincides with (he respiratory m/o^ixm, cansequenUy loith 
the m4>tion of the nervous system both from its origin and in its 
progress. Wherefore, since the general motion of the blood, that 
is to say, of the arteries, accords tvith the mMion of the nerves, 
so immunity attends the vessels. That the motion of the peri- 
toneum coincides with that of the lungs, see above, on the 
Peritoneum.^ Moreover the fact is made plain to every one 
by the alternate movements of the respiration. In inspira- 
tion, all the muscles of the abdomen swell up, the lungs acting 
on the abdominal viscera by means of the diaphragm, and 
likewise on the peritoneum itself by means of the muscles. 
Moreover the form of fluxion of the pampiniform vessels also 
concurs to the same end; for they make oval and spiral twists, 
as is the case everywhere with the minutest vessels which carry 
the purer blood, since this form of fluxion is suitable to the m4>st 
perfect fluids, which when so determined, tend with safety and 
certainty to their destinations. Respecting the form of this 
fluxion, see above throughout,* and also Transaction V on the 
Doctrine of Forms.^ This form of fluxion is itself a sign of 

1 The Latin is humofU (humor), treat of: 1. The Cortical, Medul- 

f or which we would suggest reading laiy and Neryous Substance. 2. 

lamimB, as in the text. The Arachnoid Tunic. 3. The 

* See 1 A. K. 312 stq,, and par- Doctrine of Order and Degrees; 4. 

ticularly 322, note c, 324, 396, note of Forms; 5. of Correspondencefl 

p. In the Latin this and the fol- and Representations; 6. of Modifi- 

lowing sentence are put in italics, cations. 7. Ontology. (3 Doe,, 

> See 1 A. K. 97, 288. 925, see also below, n. 167.) This 

^Transaction V, "Introduction identifies Transaction V as the 

to Rational Psychology," was to work on the Fibbb, which includes 
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the purity of the fluid that runs through it; for it is by reason 
of their proper, natural, and, as it were, spontaneous fluid, that 
such forms flow into this kind of gyre. 

21. Morecver^ the spermaJtic or seminal vessels, in their de- 
scent closely apply themselves, not only to the peritoneum, but 
also to the psoas musde, and to the transverse muscle of the abdo- 
men; and finaUy they pass through the aponeurotic ring of the 
oblique descending musde.^ The action of these muscles, if comr' 
pared with the action of the lower part of the body during coition, 
coincides so marvellously vrith the position of these vessels that 
at this time the latter pour on more blood. For the action of these 
muscles then aUemately opens and constricts, stretches and re- 
taxes those vessels, so thai they necessarily emulge a large supply 
of blood from their origins. This may be specifically demon- 
strated, but for this we require a knowledge of the muscles and 
of their modes of action. The psoas muscle extends from the 
last dorsal and all the lumbar vertebrse at the back of the 
ileum, to the anterior part of the femur; it then strengthens 
itself with the iliac muscle.' Its action is to bend the femur 
upon the pelvis, drawing the latter forwards. Something 
similar to this occurs in the case of the abdominal muscles 
mentioned above. But to describe the act itself, and to deduce 
therefrom the suitableness [of the muscular action] would be 
tedious; it is also inmiodest, and so I pass it by. 

22. As to the venous blood, it undergoes nearly the Uke for- 
tunes unth the arterial. The impurer and grosser portion is dis- 
charged into the emulgents; but the better and finer portion is 
sent towards the smaller ramifications, namely, into the periton- 
eum and mesentery; and this, according to the successive origins 
cf the veins from the spermatic arteries. The grosser parts are 
sent off first; and afterwards in regular order the purer. The 

noe. 1, 2 and 4 of the above con- Pbot. Mbb., 18^101). Number 7 

tents, as well as a treatise on Dis- is published as Ontologt, which 

eases of the Fibre. The Doctrine also deals with the subject of num- 

of Forms may be consulted in that her 6, namely, the doctrine of 

work, n. 255, wq. Number 5 of Modifications, 

the above mentioned contents of ^ The external oblique. 

Transaction V is dealt with in the ' The psoas and iliac muscles are 

HiBROGLTPHic Ket, and also in an inserted into the lesser trochanter 

unpublished MS. of nine pages (3 by a common tendon. 

35 



Digitized by 



Google 



23 THE MALE OBGAN8 

causes are similar to those that obtain in the arteries; lor tnere 
is no determination of either artery or vein without an end in 
view. In ttie least of all her steps nature regards some end; 
and, therefore, the reason for each step may be searched out. 
But this subject does not belong to the present Transaction. 
23. From the foregoing considerations we mayy in some slight 
degree, draw conclusions as to the causes of excessive salacity and 
prurience, and also of excessive chastity and of natural impo- 
fence; also as to the quality of the seed as arising from the exces- 
sive or the oversparing use of venery; and moreover, as to the 
state of the uterus and the state of the spermatic vessels during 
pregnancy; and <w to many other subjects which are here sug- 
gested. But conclusions drawn from the spermatic vessels alone, 
can be formed only imperfectly; they will be more certain and 
better established when drawn from the several genital organs 
taken together. For the cause is deduced not simply from the 
spermatic vessels, but also from the state of the above mentioned 
organs. However, every change of state in the organs themselves 
redounds at last to these spermatic vessels. As, for example, in 
pregnancy, when these vessels swell out to form sinuses as it 
were. They are, moreover, different in the two sexes respect- 
ively, running in women to the uterus and in males to the 
testes and epidid3amdes; in our consideration of which organs, 
we desire to resume the thread here begun. Meantime, in the 
salacious, the spermatic vessels are larger than usual, and spring 
from more numerous origins; the pampiniform vessels also are 
more numerous, complete, distinct and swollen, nor do they com-* 
municate so continuously with the veins above and below the 
corpus pyramidale; besides this, the blood is more abundant and 
is richer in spirit, as in the case of adolescents. Hence there is 
an accumulxxtion of seed, and hence prurience. Cases of salacity 
are plentiful and familiar enough. That the habitual use of 
venery excites an oft recurring prurience, is also a consequence 
following from the general rule previously laid down, namely, 
that use in the extremes commands both the quality and the 
quantity of the blood. Thus the practice of suckling results 
in a more abundant flow of milk; and the same rule is ex- 
hibited in innumerable other cases. See above [n. 13]. On 
the other hand, when there is overmuch chastity, or a too sparing 
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use of venery, the vessels become obliterated cls it were, and emp^ 
tied ovJt; particularly the pampiniform vessels, which are kept 
open by ttse and temperate indulgence, — the flow of blood through 
them being then mmntained, and the state renovated. In default 
of this temperate indulgence, the blood is discharged into the 
veins, and into other arteries,— for several places of discharge are 
provided; Uvus the spermatic vessels become unused to take their 
cowrse, hence they become crammed with blood that is not pure, 
or their waUs grow together, and, with diminishing calibre, they 
begin to perish. Hence comes impotence, which may be either 
natural or acquired, and which may also arise from excess and 
over indulgence. In the latter case the vessels, being over- 
emptied, begin to collapse, or, being imduly turgid, at length 
become clogged, so that the more impure blood blocks up the 
pores of the testicles; for when the blood is deprived of its 
spirit, and still goes through these vessels time after time, 
the vessels themselves cannot fail to lose their natural state. 

lA. On the same grounds also we mxty judge of the quality of 
the seed. For aUhough the seed is elaborated in the testicles, yet 
the material from which it is elaborated is drawn from the sperm- 
otic vessels. In a word, in the matter of origin, both the quality 
of the seed and the state for the exercise of venery depend upon 
the balance of supply, plentiful or defective, of blood from the 
spermatic vessels, and above aU from the pampiniform vessels in 
the corpus pyramidale. For here it is that the blood is purified 
which is afterwards prepared into seed. Therefore, the first secU 
and station of Venus is in the corpus pyramidale. But from 
this point a spacious course and field lies open; here is only her 
first starting point, from which a long course must be trav- 
ersed^before the goal is reached and the game terminated. 
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CHAPTER II. 

The Testicles, Epididtmides, Etc. 

25. WiNSLOW. (Expos. Anat.) The ancients called the 
testes, did3rmi, or twins. They are about the size of a pigeon's 
egg, of an oval shape, but a little flattened on each side.^ At 
the upper edge each has a kind of appendix, called the epi- 
didymis, together with which the testicle is involved in sev- 
eral coverings; and both testicles are suspended in a com- 
mon covering called the scrotum. E^h testicle is a sperm-* 
atic gland consisting of a great number of fine whitish tubes, 
folded and twisted in different ways and distributed in different 
fasciculi between membranous septa, the whole being sur- 
rounded by a common covering named tunica albuginea. 
These septa are disposed longitudinally, so that they approach 
each other on one side and divaricate on the other. They 
approach each other along one edge of the testicle, where they 
terminate in a long narrow whitish body, as in a kind of axis. 
This body may be called the node of the testicle. From thence 
they divaricate in a S3rmmetrical manner, and are attached 
by their opposite edges to the inner surface of the tunica albu- 
ginea, of which they appear to be a continuation. From this 
description we see that these septa are not all of equal breadth; 
that the intervals between them are in some measure triangular; 
and that the extent of the small tubes which lie therein must 
be very considerable. They have been reckoned to amount 
to many ells by taking the sum of their several portions. They 
may be unfolded by a long maceration, which, however, de- 
stroys the delicate substance by which all their winding folds 
or convolutions are colligated. All these canals appear to 
terminate by a few common trunks at the node or white body 
mentioned above; which trunks afterwards pierce the upper 
part of the anterior extremity of the testicle, and are disposed 

1 See Plate II. 
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in several folds along the lateral external part of the upper 
edge all the way to the posterior extremity. From this union 
arises a long whitish plaited fasciculus, called the epididymis. 
(Tr. du Bos VerUrey n. 48^-488.) 

26. The epididymis is a production or process of the testicle, 
or a kind of accessory testicle. It is not of equal volume 
throughout, being more contracted in the middle than at the 
extremities, by which it is closely attached to the extremities of 
the testicles. In the interval between its extremities it does 
not immediately touch the testicle, but is loosely attached 
thereto by the duplicature of a very fine and ahnost trans- 
parent membrane which serves as a kind of ligament. This 
membrane is the continuation and duplicature of the tunica 
albuginea, which, having supplied the place of a ligament 
to the epididymis, afterwards invests it. The epididymis 
is flat, slightly concave on the under side, or that next the 
testicle, irr^ularly convex on the upper side, or that turned 
from the testicle, and these two sides are distinguished by two 
Rngiiiar borders. By the inner border it is attached to the 
testicle in the manner already mentioned; the outer border is 
free. The anterior extremity or head of the epididymis arises 
from the testicle; the posterior extremity or tail adheres very 
closely to the testicle, and gradually contracting, forms a par- 
ticular canal called the vas deferens. • (Tr. du Bas Ventre, n. 
489-492.) 

27. The tunics or coverings of the testicles are three in 
number: the muscular tunic, named cremaster, the tunica 
vaginalis, and the tunica albuginea. The first two are conmion 
to the testicle and the spermatic cord, but the third is proper 
to the testicle alone. The tunica vaginalis is the most consid- 
erable of the three. It is a continuation of the sheath of the 
spermatic cord. This sheath in its descent towards the tes- 
ticle appears to divide into two layers, the inner of which 
forms the bottom of the sheath, and the outer expands round 
the testicle, bestowing upon it a coat called timica vaginalis, 
from the Latin word vagina (a sheath). The ancients termed 
it elytroides, from a Greek word that signifies the same thing. 
The inner surface of this tunic is lined by a fine membrane 
which strengthens the bottom of the sheath and forms a kind 
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of diaphragm which prevents all communication between the 
sheath of the spermatic cord and the tunica vaginalis of the 
testicle. The cremaster is a thin muscle, or fleshy plane, which 
runs down round the sheath of the spermatic cord and termi- 
nates in the tunica vaginalis. It surrounds almost the whole 
of the tunic, and afterwards spreads out on its upper and outer 
part, where it is inserted and lost. It arises partly from the 
ligament of Fallopius/ and partly from the lower edge of the 
internal oblique muscle of the abdomen; and on this account 
it seems sometimes to arise from the spine of the os ileum. It 
is covered by a very fine cellular membrane detached from the 
outside of the aponeurosis of the external oblique muscle 
round the openmg called the ring. This membrane is lost in 
the cellular substance of the internal surface of the dartos. 
This muscle is not always red. {Tr. du Baa Ventre^ 613-522.) 

28. There are two particular nerves that accompany the 
spermatic cord; one comes from the lumbar nerves near the 
anterior spine of the os ileum; it makes a curve before running 
out of the abdomen through the muscles, and in its passage 
serves to distinguish the cremaster. The other of these two 
nerves comes from the renal plexus.^ (/feid., n. 687.) 

29. Heister. (Campend. Anat.) The testicles or didymi. 
Their coats are three: the cremaster or elevator muscle of the 
testicle; the tunica vaginalis, loosely surrounding the testicle, 
and derived from a process of the peritoneum; the tunica albu- 
ginea, strong, closely connected with the substance of the 
testicle, and receiving the spermatic vessels and transmitting 
them to the testicle. The nerves are from the plexuses of the 
nerves of the pelvis, and from the lumbar plexuses. Their 
lymphatics may be seen in the living animal in great abund- 
ance. Their substance is vascular, consisting of the most 
minute vessels, called the seminal vessels and convoluted after 
the manner of intestines. No glands are to be seen in the 
testicles. The corpus Highmori in the human subject is at 
the back of the testis, but in the dog, in the middle part; it is 
said to have a cavity for receiving the seed. (n. 224.) 

> Poupart's ligament. has here "mesenteric plexus." See 

* Thus in Winslow, but our author Plate VIII. 
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30. The two epididymides or parastatae are longish, almost 
cylindrical parts lying on the upper border of the testicle, and 
each having the appearance of a caterpillar or silkworm. They 
are connected with the testis and also with the vas deferens, 
by the membrana albuginea. They begin in the testis by five 
or six small seminal vessels. They end at the other extermity 
where the vas deferens begins. They are covered by a robust 
membrane continuous with the tunica albuginea. They are 
of a vascular substance like the testes, but consisting of vessels 
that are not only very conspicuous, but whose tubular nature 
is plainly shown by injections. All these vessels end at last 
in a single duct called the vas deferens. The blood vessels of 
the epididymides are the spermatics [which also supply the 
testes]. Their nerves are from the same branches as the nerves 
of the testes, (n. 224-225.) 

31. That the substance of the testicles b vascular, is affirmed 
by Arantius, CabroUus, Riolan, De Graaf , and Morgagni. This 
vascular substance is well seen in the tortoise, the pig, the goat 
and the dormouse. (Nota, 25.) 

32. BoERHAAVE. {InstU. Med.) The cremaster muscle 
draws up, sustains, compresses and expresses^ the tunica vagin- 
alis and the testicle. The seminal artery near the testicle gives 
a branch to the lower and inner part of the epididymis, which 
branch spends certain twigs on the testicle itself, and after^ 
wards terminates on the nervous tunic. [Sometimes also the 
artery sends another branch to the top of the testicle, and] 
constantly a large branch to the upper and bulkier part of the 
epididymis [where it ramifies and is distributed in all directions] ; 
not to mention numerous offsets from the larger trunk, closely 
interwoven and communicant with the little veins in the corpus 
pyramidale, and afterwards spread over the compass of the 
testicle, (n. 641-642.) These arteries, penetrating the nerv- 
ous coat, gradually divide into branches, and taking up dis- 
tinct places, finally spilt up into numberless twigs, and these 
into the finest capillaries which seem to the sight to be infinite 
m number occupying almost the whole of the testicle. They 
have no corresponding veins, (n. 644.) [The testicle has 
also mmute veins and innumerable lymphatics, which bring 

^ i. e. Squeeses out th6 juices from. 
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back from the body of the testicle the humor that remains 
after the seed has been secreted; and it seems probable that 
when the seed is prepared in the testicles and not evacuated] a 
considerable and subtle portion of it is reabsorbed by these 
vessels, and mixed with the venous blood in the corpus pyrami- 
dale. (n. 647.) 

33. MoBGAGNi. (Adversaria Anatomtca.) On one occasion, 
whilst I was gently drawing away the epidid3rmides of the land 
tortoise from the testicles (which appeared to me, differently 
from what other authors describe, to be made up, not of round 
glands, but of the finest convoluted vessels), I saw up against 
the light minute and pellucid vessels passing straight from the 
whole side of the testicle to the side of the epididymis; and 
from that time I suspected that seminal tubules issued from 
the middle of the testicle as well. (IV, § 2, p. 4.) 

34. ScHURiG. (Spermatologia.) Many instances are re- 
corded of castrated persons experiencing lust, and shedding 
large quantities of seed. (IX, § 4.) Ruysch says that the sub- 
stance of the testicle consists of nothing but various fascicles 
of vessels of a blue color. Instances are given of cartilaginous 
and osseous testicles. In some subjects only a single testicle 
has been found; such persons are called monorchides. In 
some, one testicle lies in the groin, the other in the scrotum. 
Sometimes, as a result of disease, one testicle is drawn up from 
the scrotum into the groin or abdomen. (II, § 11-16.) In 
some subjects the two testicles coalesce, in others both testicles 
are absent; this is sometimes congenital, sometimes the result 
of gangrene, violent accidents, surgical operations, and castra- 
tion. In some persons three, four or five testicles have been 
found; and the same in animals. (II, § 19-25.) The left tes- 
ticle is commonly the larger of the two. There are found large 
testicles of various size and mass. Cases are recorded of tes- 
ticles of extraordinary bulk; and also of unconmion smallneas. 
Calculi are also now and then found in the testicles. (II, § 
27-30.) 

35. ViEussENS, in his Neurographia Universalis , Plate 
XXIX, shows the fourth nerve of the sacrum giving off 
branches to the muscles of the anus and to the gluteus major; 
but the main trunk, [the pudic nerve,] runs finally to the [gen- 
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eral and particular tunic of the] testes. During its course, this 
fourth sacral nerve forms two unions; first with a branch of 
the third sacral, and then a lengthened unition with the nerve, 
[the dorsalis penis,] which runs from the middle of the [pos- 
terior] crural nerve,^ and is distributed particularly to the 
penis and its muscles. Lower down a branch [the smaU 
sciatic] of the [posterior] crural nerve goes to the scrotum.* 

35a# [De Graaf. (De Virorum Organia General. Inserv.) 
We are of the opinion that the seed may be made up from the 
blood by one of two ways. Either the spermatic arteries are 
continuous with the seminal tubules; or, they lay down in the 
cavity of the latter their more subtle matter and return the 
grosser by way of the veins. The former is not the way in 



^Posterior crurai nerve, called 
also the great crural, is the name 
formerly flometimes given to the 
great sciatic, to distinguish it from 
the anterior crural, — ^the latter be- 
ing distributed to the anterior por- 
tions of the thigh and leg, and the 
former to the posterior portions. 
The name "anterior crural'' is still 
retained as a designation of the 
femoral nerve, but the term "pos- 
terior crural" is no longer in use. 

« Vieussens' Plate, which is repro- 
duced in the present work, Plate 
X, shows the great sciatic as formed 
of the fifth lumbar and first, second 
and third sacral. The fourth sac- 
ral is shown as making a brief con- 
tact with the main stem of the third 
(see n. 63, note), and then being 
distributed to the perineum, penis 
and testis. Going off from the 
great sciatic is shown a nerve which 
makes a long contact with the 
fourth sacral and is then distri- 
buted to the perineum and penis. 
According to modem diagrams, 
the fibres of these two nerves, — ^the 
fourth sacral and the branch of the 
sciatic, — come together to form, 
with other fibres, the pudic nerve. 



of which the dorsalis penis is a con* 
siderable branch. Still further 
down in Vieussens' figure the sci- 
atic gives off a branch [the small 
sciatic], made up of fibres of the 
second and third sacral. This 
branch then divides into two 
nerves, one of which [the inferior 
pudendal] is distributed to the 
scrotum. The three nerves refer- 
red to in the text are, therefore, 1. 
The fourth sacral, with fibres from 
the third [and also the second, see 
n. 140] sacral, going as the pudic 
nerve to the testes, etc. 2. Fibres 
from the great sciatic, running into 
the pudic nerve, from which they 
afterwards separate as the dorsalis 
penis. 3. The inferior pudendal 
branch of the small sciatic. 

The reader should bear in mind 
that nerve fibres, unlike blood- 
vessels, never actually divide or 
unite with other fibres, see n. 278. 
When, therefore, a nerve is said to 
give off a branch, what is meant is 
that some of the fibres separate to 
form a new nerve or to enter a 
sheath of some other nerve; the 
latter being the case when one nerve 
''makes a contact" with another. 
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which the seed is made up, since the arteries are ten times 
smaller than the tubules, — an evident sign that the latter do 
not come from the former. Moreover, if the arteries were 
continuous with the tubules we should necessarily find in the 
beginning of the latter, or in the extremity of the former, a 
reddish fluid turning to white, — ^which, however, is not the case. 
In a large dormouse the spermatic artery goes under the tunica 
albuginea from the posterior part of the testicle to its anterior 
part, when, leaving the tunic, it is divided up into many 
branches which run in all directions and embrace the tu- 
bules by almost invisible ramifications, but in no way con- 
stitute them. Since then the generation of the seed from the 
blood cannot be effected in this way, it must be effected in the 
second way; that is, the spermatic arteries lay down their 
matter in the tubules just as the hepatic arteries, which in 
like manner enfold the hepatic ducts in their embrace, unload 
the material of the bile into the cavity of the ducts. (In 
Mangetus, Bib. Anal., I, p. 567.)] 

35b. [RuYSCH, (Thesaurus AncUomicus.) The spermatic 
vessels which creep through the testicles run by their little 
tnmks through the interstices of the seminal tubules and bestow 
their lateral offshoots upon these tubules with which I suspect 
they are united. Indeed, I am of the opinion that the ultimate 
extremities of the arterioles degenerate or are changed into 
the said seminal vessels. (IV, n. 8.)] 
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Induction. 

36. It 18 commonly believed that the testes are the only organs 
that prepare the seed; this, however , arises from not knowing 
what the seed is, or the essences of which it consists. The seed is 
not a humor of simple composition, biU a humor compouruied in 
regular order and succession; first of the inmost and purest sub- 
stances, next of substances less simple and pure, and lastly of 
outmost sfubstances, which, with due prudence, involve and store 
up the inmost, and this in such a way thai in the uterus the inmost 
substances are again evolved and unsheathed in almost the same 
order cls that of their involution. The inmost substances that lie 
in the seed are by no means visible to our eyes, but they show and 
dedare themselves by their effect. Even the outmost are scarcely 
apparent in their details except under the microscope; and this 
instrument, however high its power, hardly touches anything but 
the mere surface of parts that are infinite in number. To this 
end it is, that so many organs are constructed for preparing 
this single humor, to wit, the testicles, epididymides, vesicul» 
seminales, prostates, and also the urethra with its glands; 
every one of which organs contributes its share. These organs 
must be treated of in regular succession; and afterwards be 
reconciled with the nature and faculty of the seed itself. 

37. The inmost essence of the seed, which is the inmost essence 
of the man or other animal and which is, therefore, partaker of 
life, is not prepared in the testicles, biU is drawn out in abund- 
ance from the blood and from the juice of the nervous fibres. Thtu 
the testicles are organs that extract and supply the inmost essence 
of the seed, which is the sole essence thai makes over to the futvre 
offspring its principles and commencements. Hence without the 
testicles there may indeed be seed, — possibly, in external garb, 
similar to genuine seed, — but it is not prolific. This is evident 
enough from cases where the testicles have been lost, either 
by castration, accident, or disease such as gangrene and the 
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like. In such cases, although all the other organs may remain 
and may suffice to pour out seed, even m large quantities, 
still such seed is not prolific or fruitful. The humor that 
springs from the testicles is never presented when it comes to 
action, but only that which is extracted later in the vesiculs 
seminales, the prostate, and from the glands of the urethra, 
the humor of which organs has all the appearance of seed. 
The inmost element in any humor or in any part thereof is that 
which must first be supplied in order that the other elements in 
siuxession may perfect the work. This inmost element must be 
en&eloped in kindly and most suitable essences; for that which is 
inm4>st is likewise purest, and unless at once and at the very 
outset, it be encased in other and less volatile essences, it is easily 
dissipated, and, the principal cause thus vanishing away, the 
primary effect itself comes to naught. This inmost and first 
essence of every animal kingdom is so highly volatile that 
unless it were immediately imprisoned by other and more fixed 
elements it would at once fly away; on which subject see our 
psychological transactions. And when it has flown off or 
vanished, still the humor left behind appears the same to the 
eye; like the surfaces and membranes of the brain when the 
cortical substances and the fibres have been eaten away; or 
like a nut when the kernel is gone; and like all other things 
where only crust remiuns. Nature, therefore, in order thai 
she may set out from inmosts, sets out from the testides, which 
supply the inmosts. This becomes clearly evident from the 
mode of these organs; for their very structure convinces us 
that they supply an abundance of the purest essence. 

38. // Oie structure of the testide be well examined it wUl be 
evident ihat it is so wonderfuUy constructed on geometrical prir^ 
ciples that nothing can be more perfect. For the capiUaceous 
vessels or mintUe tubules which form its texture, run in sueh 
tortuous convolutions, after the manner of intestines, that they 
aspire to a form and to determinations superior in perfection to 
the circle. These several vessels, thus co-ordinated, are connected 
together by the finest bonds, so that there is no least one of them 
which in any individual effort does not have regard to the general, 
and, in due succession, to things more general, and finally to things 
most general. These exquisitely fine or individual bonds of the 
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vessels, untie together to form more general partitions or septa; 
these septa again coalesce into one most general tunic, called the 
tunica albuginea. Thus there is no part of the testicle, howsoever 
minute, biU stands related in regular order to the general mem- 
brane. This membrane again, from all its points, looks to a cer- 
tain common axis, which is the node at one side of the testis and 
is called the Corpus Highmori. This axis, being a congeries of 
centers disposed in the manner of an axis, looks to its focus or 
extremity cls the common center of aU the determinations; that is 
to say, to the prostates or epididymides. Thus by the mere force 
of form aU the single tubules of the universal testis respect the 
epididymis as their terminal goal whither they direct their essences, 
previously poured into more capacious tubes or canals, in the 
most exact manner. Thus the testicle, which by virtue of its very 
form is held in the utmost safety, performs aU the functions for 
which it is designed, in just manner, and, as it were, with spon- 
taneous determination. In the human testis this axis is placed 
at one side, almost outside the sphere, biU not so in the testis of 
the dog. This is in order that the two testes, though di^oined, 
may stiU in a manner represent a one. For when each testis de- 
termines itself towards the surface to an axis, and both axes are 
represented a^ united or as one single axis, then this latter stands 
in place of a center, and both testes regard one origin, that is, 
one corpus pyranddale or one spermatic vessel. These points 
being plain from anatomy, and geometrically demonstrable, 
I shall say no more about them.^ 

39. This wonderful reference of the parts to their general is 
exhibited in each of the testes. All this reference, however, or 
aU this determination, is proper to the testis itself, inasmuch as 
the whole of the structure enclosed in the tunica dBmginea belongs 
properly to the testis. The vessels and fibres are indeed continued 
from the vessels and fibres of the body, but in such way Oiat when 
they enter the body of their testis, they then no longer belong to 
the body, but to that new authority or province whereto they have 
been assigned. For they are disjoined from the other provinces 
of the body, or rather from its regions; thai is to say, they are dis- 
joined from the body by a hind of partition, not unlike the dior 

^ In the Latin this sentence is put in italics. 
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phragm, which is placed in front of them transversely, just under 
the corpus pyramidaie, and is connected on the one side of the 
membrane vrith the inmost tunic of the corpus pyramidale or pro- 
duction of the peritoneum, and on the other vrUh the inmost mem* 
brane of the tunica vaginalis; very much as the great diaphragm 
partitions off the epigcLstric and hypogastric regions of the body. 
By this means the vessels and nerves ihat enter the tunica aUm- 
ginea are exempted Jrom the body's sway, and are brought under 
hat of the testicle. Moreover, in order that the testicle may not 
be a part wholly discriminated and separated from the common 
stock, but may be continued therefrom in a general manner, the 
peritoneum descends aU the way to the testis, and clothes it over 
with a tunic borrowed from and continuous with itself; hence the 
tunica vaginalis, which is a continuation of the peritoneum and 
consequently of all the abdominal viscera enclosed in the peri* 
toneum. And at the same time, in order that the testis may 
depend upon the body in a most general manner and be subject 
to its motion, it is still further covered by a motive or muscular 
tunic continued from the tegument of the body, namely, by the 
cremaster muscle, which is extended from the oblique musde,^ as 
weU as from its aponeurotic substance, from the corpus pyrc^ 
midale or spermatic cord, and over the anterior part of the testicle. 
Thus it is kept in the same general stream of motion as the abdomi* 
nal muscles, and hence in the pulmonic motion. In this respect, 
however, the testicle is only the common appendage of the lower 
region of the body. That it may be also the common appendage 
of the whole body, it is girded about with the dartos, bursa or 
scrotum, of which we shall treat specifically further on. The 
simple statement of these particulars makes it evident how 
nature unites together the parts and viscera of the animal 
frame, and also their provinces and regions; and at the same 
time distinguishes and separates them. For whatever part is 
not continued to the general or from the general, is no proper 
part of this kingdom. But still it is continued in such way 
that it is, nevertheless, a member that possesses its own prop- 
erty and belongings. To look into all these matters distinctly 
would require many pages; but as they are superficial and 

^ The internal oblique 
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formal, and do not specifically concern the preparation of the 
seedy I do not dwell on them longer, more particularly since 
a similar rule of arrangement is found everywhere in the body. 

40. With regard to the alchemical preparation of the seed in 
the tesHcUy it is a matter most difficult of irUellectual apprehen- 
sion; for it presupposes a knowledge of many svbjects, which 
for the sake of orderly progression it would not be proper to ea^- 
plain at present. It presupposes that we know what the soul is, 
what the animal spirit, and what the blood, — aU of which enter 
into the composition of the seed. For before we can know how 
the soul of the parent, and, in like manner, the whole faculty of 
growing into a corresponding body, passes over into the fvJture 
offspring, we most certainly require a knowledge of the nature 
and faculty of the first substance, which is the very formative or 
creative plastic substance of the new embryonic body, and which in 
the purest sphere of things, represents in the most perfect manner 
aU that which exists in the great sphere, and which is to exist in 
the new being. But as toe must advance and mount analytically, 
that is to say, from effects to things prior, or to causes and prin- 
ciples, so I am necessarily bound to set forth here at the threshold 
certain particulars which will not become clear until we return 
to them in the sequel and come at last to knowledge. In the meanr- 
time let the end croum the work. Since I have already treated 
of the blood, I will here only repeat that it is the complex of 
all the essences possible in the body; that is to say, it not only 
consists of numerous elements and principles from the ele- 
mental world, but moreover, its inmost essence is the animal 
spirit, and the inmost of this is the soul itself which is the 
first and the proper substance of its body from which and 
for which all the rest exist. 

41. In order that the seed may be so prepared that it can serve 
for the formation of a new body and a new life, it is necessary 
that the inmost, purest, simplest or supreme essence of the parent 
himself be put into it. This essence indeed is aUotted the inmost 
place in the seed, so that each part of the seed (genitura) lays up 
within itself deeply and inmostly that which is purest and sip- 
preme. In order to bring this about, the latter mitst needs be 
drawn out from the blood and nervous juice in the first organ, 
which is the testicle; and then gradually, in the succeeding organs, 
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be enveloped or enclosed in other elemental substances to prevent 
its flying off into aura and to bring it withoiU fail into ua6. Thus 
it is that the principal essence extracted in the testicle is afterwards 
enwrapped in a regular series of envelopes in the parastaice^ and 
vesicuke seminales, yea in the prostates, and even in the urethra. 
This is now to be shown, and in the first place, that the testicles 
pour on the true vital essence, which is the veriest plastic sub-- 
stance. For although seed is produced without the testicles, su^h 
seed is not prolific; as is obundanMy shown by cases where the 
testicles have been cub away, injured, rotted, ossified or weakened 
by old age. This is the sum of our treatise. For the seed which 
is visible to the eye is not immediately produced by the testicles, 
but something is ever being added to it in the other organs. 
Certainly the inmost and vital part is absent if the testicles 
are wanting. That the seed may be built up from its first 
principles these must perforce be poured into it in the first 
organ, that is, in the testicle. That which is inmost must be 
first in the series of all that follows. Hence the function of the 
testicle becomes evident, — a function that will be seen in still 
clearer light after consideration of the structure of the testicle, 
and of the infusion of this essence. With respect to those 
cases in which prolification has taken place after removal of 
the testicles, they will be explained in what follows, especially 
when we treat of the vesiculae seminales. 

42. The canals or intestinal tubes of which the substance of 
the testicles is made up are nothing but continuations of the finest 
vessels from the spermatic arteries. This is shown by the ex* 
perience of many anatomists, as Ruysch, Morgagni, De Graaf, 
and Heister. These vessels pass into the testicle through its 
proper coat, the tunica albuginea. Besides these vessels, con- 
tinned cls above and circling about in wonderful windings, there 
also flow in immense multitudes of nervous fibres, which, accord^ 
ing to the custom observed in every part of the organic frame, flow 
into all vessels, large, small and smallest; hence in the testicle 
they flow into all the several canals, which, if we may judge from 
the multitude of nervous fibres, they completely envelop, bestow^ 
ing upon them a kind of new tunic. That the nervous fibres in 

^ Another name for the epididymides. 

50 



Digitized by 



Google 



THE TESTICLES, EPIDIDTMIDES, ETC. 4J 

the body flow almost without exception into the blood vessels, 
has been demonstrated by many considerations in Transac- 
tions I and II. For in order that the fibres may build up the 
organic machine of the body, — and this must be built up prin- 
cipally from the blood vessels, — it is necessary that they closely 
apply themselves to these vessels; hence the nervous coat of 
the latter and the other coats, which in fact are constructed of 
none other than nervous principles. For in the organic body 
the sole thing that rules is the fibre, which, in descending by 
degrees and forming its organism, essays in the first place to 
inform^ the sanguineous canals; as may be seen demonstrated 
in the Treatise on the Fibre.^ Especially is this the case in 
the testicle, which is entered by multitudes of fibres; for fibres 
come in from the mesenteric plexus,' and consequently from 
the par vagum^ and great intercostal nerve,^ which accompany 
the spermatic vessels; also from the lumbar nerves,^ then 
again from the great ischiatic and the [posterior] crural nerve; 
and moreover a large branch from the fourth pair of sacral 
nerves, as will be shown below. 

43. As such a quantity of nervous fibre flows irUo the testicles^ 
closely applying itself to each tubule thereof, it follows that this 
fibre pours in its spirit or noblest essence immedicUely; and inr 
deed the very essence that is contained in the compound^ and thus 
in the most simple fibres. That the fibre applies itself to the 
vessels, is plain to be seen in all the viscera of the body, as in 
the spleen, lungs, brain, and also in the several costal vessels, 
which the fibre binds around like ivy; see above [n. 42], and 

1 That is, fonn from within. fibre'' (n. 91); and "fibril" and 

*See the Fibbe, n. 314 seq. It "nervous fibre" (n. 313). See In- 

should be noted that by the term dex, s. v. FiJbre, 

"fibre," when used without any > See Plate VIII. 

qualifying word, is meant the ^ The Pneumogastric, see n. 44, 

medullary fibre of the brain emitted note. 

from the cortical glands (PerioS' ^The great sympathetic. The 

ieum, n. 4). A distinction is made name "intercostal" is now confined 

between this and the nervous fibre to the nerves that run between the 

of the body, the two being called, ribs; but formerly the gympa- 

respectively, "medullary" and thetic was so called because during 

"nervous" fibre (n. 145), "fibre" part of its course it runs from rib 

and "nervous fibre" (n. 42, Penoai., to rib, as it were. 

n. 7); "least fibre" and "nervous *See Plate IX. ^ . 
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the Transaction on the Brain. And since in the testicle the 
fibre winds around every tubule, and completely opens out or 
unfolds, — ^for it inflows in sufficient quantity to enable it to 
unfold, — ^it follows that each and every simple fibre, thus un- 
folded and terminated, pours in its essence, which is the inmost 
and first of all. That the nervous fibres pour their spirit into 
the blood vessels exclusively, to the end that the blood may 
be impregnated therefrom and be constituted the humor that 
plays the soul's part in the body, see Transaction I [n. 151-153] 
and the Transaction on the Mbre.^ It is, therefore^ the fibre 
that piUs the first essence of the seed immediately into the tvbules, 
and in fact supplies that which is the vital essence, that is to say^ 
life itself and the principles and commencemenJts of bodily life. 
This alone it is that can be called the plastic and prolific essence 
and the very principal of all; the rest, however, exist on its accourit, 
in order thai it may be rightly gathered into its form and may 
commence the web of the animal body. The nature of this 
substance, force, or essence will be seen in the Transactions on 
the Animal Spirit* and the Soul.* It is established beyond 
chance of doubt that the soul which is carried over into the 
offspring lies in the seed and is not poured in at a period sub- 
sequent to impregnation. For unless this were the case, siu^ly 
the female might conceive, even though the testicles of the 
male were removed or the seed depraved, merely from the 
sprinkling of some seminal substance, that is, of a substance 
emulating seed. 

44* How great is the abundance of this essence which is poured 
into the testicles by the simplest nerves,^ is dear merely from an 
examination of the influent nerve. For fibres are supplied thither, 
not only from the intercostal and par vagum, bvi also from the 
lumbar and the great crural or ischiaiic nerves; and moreover, a 
particular branch comes in from the sacral plexus. Thus the 
supply comes from those nerves that carry the largest amount of 

^See the Fibre, n. 84r-86, 303, 1—4, and also the Fibre, n. 249 aeg., 

326. 274 9eq. 

* See n. 10, note, and consult the ^ That is, the simplest fibrills 
little work on the Animal Spirit, into which the fibre is unfolded in 
particularly Chapters IV, VIII, X. the testes. 

* See Rational Psycholoqy, n. 

52 



Digitized by 



Google 



THE TESTIdiESi EPIDIDYMIDES, ETC. 44 

essence. The intercostal and par vagum or eighth pair of 
nerves,^ are the largest and most general nerves of the body; 
after which comes the ischiatic, which is the largest of all the 
trunks. In addition to these there is that peculiar nerve [the 
pudic] from the sacrum, which Vieussens figures and demon- 
strates in his Neurographia [n. 35]. // we well examine these 
several nerves it will be quite evident that all the fibre that flows 
into the testicles descendsy not from the medulla of the cerebrum, 
but from that of the cerebellum; hence that this inmost and vital 
essence of the seed owes its origin to the cerebellum and not to the 
cerebrum. That the intercostal nerve and the eighth pair, or 
par vagum, are nerves of the cerebellum and not of the cere- 
brum, see Transaction I [n. 478-479, 485 seq.]; the ancient 
anatomists, with Hippocrates, were aware of this fact. The 
same judgment may be made with respect to the nerve from 
the sacrum, delineated by Vieussens {Neurographia, tab. XXIX, 
n. 14-15)^ and which runs to the testis. For, at the end of the 
spinal canal, what finally issues forth into the sacrum, is the 
whole residual fibre of the cerebellum; see the Transaction on 
the Brain and Medulla Spinalis. A nerve, moreover, proceeds 
from the great crural and closely applies itself to the nerve 
issuing from the sacrum, and after a long contact therewith, 
finally leaves it. It is a doubtful point whether this nerve is 
a nerve of the cerebrum or of the cerebellum, for the great 
ischiatic nerve, which springs from the lumbar nerves, is spent 
on the muscles of the loins, legs and feet, and, therefore, belongs 
to the cerebrum. But it does not run directly to the testicles, 
but comes in contact with a nerve that is determined thither 
and afterwards leaves it; so that it does nothing more than 
communicate the abundant spirit which it carries. Besides 
which a part of the fibres of the cerebellum also goes to form 
the above mentioned great crural nerve. Moreover the fact 
that the fibre of the testicle comes from the cerebellum is 

1 The ''eighth pair'' of Willis is *See this figure in Plate X. In 

now distinguished into three nerves, Vieussens' work the nerve from the 

the ninth, tenth, and eleventh, of fourth sacral is marked "14'' at 

which the tenth is the main con- the place of its "long contact" with 

stituent of the vagus or pneumo- the branch from the sciatic, and 

gastric nerve. "15" at its various terminations. 
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confirmed by the very efifect, for the testicles are in no wise 
subject to the dominion of the will and cannot be called into 
activity at the will or disposal of the cerebrmn, — their excitation 
arising entirely from a kind of natural spontaneity and instinct. 
Furthermore, if the conception of this seed (genitura), and of 
its first virtue, depended on the will, that is, on the cerebrum, 
all this faculty would go to wreck after the briefest exercise 
and the very purpose of nature would be wholly frustrated in 
the earliest age. It follows then, from the fibres themselves, 
and also from the effect, and finally from rational considera- 
tions, that the cerebellum is the butler and steward of the 
inner seminal essence. 

45. Whilst the love venery is proceeding from the first effort 
to the final act, and when at last it grows hot, so sweet a tremble 
and so bland a soothing seizes upon the whole nervous system, 
that aU the fibres whatever in the brain, and aU whatever in the 
body, expand in every way from inmost delights, and open up 
every path for the escape of the spirit. So mv^ch so thai they are 
in the endeavor to prodigally lavish forth their whole spirituous 
treasure, wherever a way of exit is open; and especially into the 
arterial blood and the testicles, wherein the largest nerves termin- 
ate by their ultimate fibres. Hence the lassitude thai follows 
venery, and the debility felt in the joints and mu^des, particularly 
those of the loins, thighs, legs, feet and soles, after the excessive 
exhaustion of the nerves. That the delicious affection called 
venery produces the effect of expanding the several nervous 
fibres, may be clearly enough evident from the actual phe- 
nomena. For the pores everywhere stand open; the animus 
is inmostly exhilarated and is in the desire to conmiunicate 
to the other all its most precious possessions. Delight (lastitia) 
naturally expands the nervous fibres; how much more so this 
inmost delight, which far surpasses all others! The highly 
pure tremiscence; and thus, necessarily, the fibre that ter- 
minates in the testicles, evidences the same thing. This is 
abundantly demonstrated by the effect itself; for at this time 
the whole of the better animal essence rushes from those great 
nerves, the intercostal and par vagum, and also from the 
crural nerve, into the testicles; whence arises debility of the 
parts dependent upon the crural nerve, and also universal 
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lassitude in the whole nervous system. This, however, does 
not arise from the quantity of spirit that flows out in the seed 
(gemtura), but from that which runs forth everywhere else in 
the body into the blood and glands. Hence the fibres, every- 
where deprived of their juice, must needs experience a kind 
of lovely swoon. But they are soon restored. For the spirit 
of the blood reverts back again to the fibres through the uni- 
versal circle, that is, the circle of life. Respecting this circle 
of life, see Transactions I and II, and also the following Trans- 
actions, IV and V.^ 

46. Thtis the love veneryy and particularly its act, is as it were, 
an effort to transcribe its whole life or vital essence into another 
self, or into the offspring, — so that it seems desirous of transfusing 
its whole life into the new life of a distinct being. And as this 
love springs from inmosts, the act itself expands the most simple 
fibres which 'contain and carry the first essence of the animal 
sprits; and this essence they breathe out, not only into the tes" 
tides, but also into the blood; for the blood has the task of con- 
ceiving and preparing the other elements that belong to the seed. 
That the love venery proceeds from inmosts and expands the 
simple fibres, may be evident from the actual effect of this love; 
for it is of an ineffable nature, exceeding every external delight, 
and proceeding from the inmost. That there is an endeavor 
to transfuse the whole of the vital essence into another being, 
is evident from the parental love or storge, which begins nat- 
urally in the act; for we love and yearn towards our offspring 
as towards ourselves, and more than ourselves, — so much so 
that whatever in us lies, we long to pour forth into our progeny. 
But the wisest care is taken lest the effort should succeed and 
all our life be shed away, as happens in certain living creatures, 
and notably in the silkworm. For these exercises, the time of 
adolescence and early manhood is the fiJUest; for at this period the 
simple fibres are naturally swollen with abounding spirit, but 
this is not the case as age comes on. The fibres of adolescents are 
excellently distinct, apt for agitation in every detail, not as' 
yet glued together; moreover the spirit comes in from its 
sources in generous abundance, and the blood also abounds 

^ For the contents of these Transactions, see the Preface. 
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therewith. Hence at the very first idea and contemplation of 
the object, the fibre and blood are most prone; for the loss of 
the spirit is then easily repaired, but not so in older people. 

47. The cerebellum particularly is in the highest stretch of 
effort arid work, for it is from the cerebellum as from a fountain 
that the life of the seed is derived; and, therefore, since the cere- 
beUum is put into this state, it spends all the wedUh of its spirit 
on the fibres that provide for the genital members, and thv^ robs 
the other organs of their essences. Hence arises, as from a uni- 
versal origin, that lassitude which is sometimes fell after the act. 
This follows from the connection of things and also from the 
effect. For after repeated acts and the great ardor that has 
been then experienced, all parts of the body covet rest; and 
this is still more the case in those who pour forth a large quan- 
tity of seed, and in those who are of a more advanced age. 
Lest such lassitude continually occupy the nervous system and 
the brain, reservoirs, that is to say, the vesiculse seminales, are 
provided (of which below), which are to be regarded as emunc- 
tories of the accumulated seed. Thus the abunda&t flow of 
seed is not always produced immediately from the fibres. It 
is further to be observed that the great crural nerve gives off 
from the middle of its body a particular branch which it brings 
into close' contact with the nerve sent to the testes from the 
fourth pair of sacral nerves; see Vieussens, Neurographia, 
tab. XXIX.^ This gives ground to conjecture that this nerve, 
by its connection with the nerve of the testicle, pours on a 
copious essence derived from the body or belly of the great 
crural nerve, — and this in order that the testicle, main- 
tained from so generous a source, may never lack supplies. 
Especially is this the case, since, during the act, this nerve, the 
biggest in the body, is in full work and motion, and lavishes 
all its forces, — ^so much so, that it might rightly be called the 
venereal nerve. 

48. From the tunic proper to the testes, namely the tunica aJbuF- 
ginea which is principally a nervous tunic and which ultimately 
subdivides into septa, all those nervous fibres pass into the several 
tubules or canals, which latter, alihough they are [separate] canals, 
are nevertheless continuations of the blood vessels. Thus these 

1 See Plate X. 
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canals are so surrounded on every side by nervous membranes 
thai the blood flows into continuations which consist of nervous 
tubes. The tunica albuginea is also called a nervous timic by 
Boerhaave as well as by other writers. That this tunic affords 
a passage through the septa into the several tubules, see above 
[n. 25, 32]. But although the principal essence of the seed flows 
from the nervous fibres into these little canals, yet this does not 
hinder the soft and most genuine blood, but which has now under^ 
gone division into its constituent parts, and even into its animal 
spirit, — thai is to say, the white blood, as it is called,— from running 
up into the same tubules; for this soft blood contains an abund^ 
ance of similar essence, but enveloped in the purest elements and 
principles of the elemental world. That the blood also con- 
tains an essence of this kind, which is its principal essence, see 
Transactions I and II, and also the succeeding Transaction, 
on the Brain, and indeed our treatises throughout. Hence the 
blood also brings in this essence. But because this blood con- 
tains that purest seminal essence already enveloped in parts be- 
longing to the elemental world and not, therefore, pure or perfectly 
free from earthly dregs, therefore, it is sparingly supplied to 
the testes, and indeed only in sufficient quantity to enable it to 
hseve for the reduction of thai purest essence to its least forms, 
and for surrounding it with a kind of exquisitely fine membrane. 
Trus the pure essence forms a sort of inmost nucleus; and in order 
to the discrimination of this nucleus from its fellow nuclei, the 
blood with its elements must contribute supplies. This cannot 
be made wholly clear to the intellectual apprehension until I 
have entered upon a description of the parts of the seed. But 
let it be premised that the vitality of the seed requires that it 
shall inmostly enclose in its every part the above mentioned 
purest essence. In the blood this essence is not pure, nor is 
it kept in a nucleus but is tied and bound up with the purest 
principles of the elemental world, whence springs the animal 
spirit. So long as this essence is thus enveloped, and not 
pure, that is, not left to itself, it cannot possibly set about the 
formation of a new body. The testicles, therefore, are pro- 
vided to the end that this pure essence may flow in immedi- 
ately from the fibres, and that only such quantity of the 
blood or of its animal spirits shall flow in as shall suffice to 
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inmostly enclose this essence, like a nucleus in a very fine shell. 
It is for this reason that seed cannot be prepared merely from 
blood. This is the reason why there is not so great a quantity of 
arteries supplied to the testes as to the parastatcB or epididymides. 
For the animal spirit proceeds solely from compound fibres and 
their canals, and also from the resolved blood; but the true first 
essence of the spirits only from simple fibres, of which the com- 
pound are made up. But on these points see the treatises on 
the Fibres, the Animal Spirit and the Soul,^ for unless these be 
well understood, what we have set down will be a foreign 
tongue. 

49. The mere length and tortuousity of the canals mainly con-- 
tributes to all being carried on in a proper manner and according 
to the order instituted by nature. For through the long and highly 
subtle tubes none but the purer part of the blood can be driven — that 
part namely y which is agreecble to the nature and elastic force 
of these canals, consisting as they do of fibres. Besides which, 
no greater quantity of the resolved blood can be admitted into the 
animal spirit than the natural necessity, as measured by the use 
and end, demands. But how all these operations are carried on, 
we can at present only guess, in the absence of positive infor- 
mation derived from the microscope; let us, however, remark 
that here all is done in a more distinct manner than in the larger 
or compound canals, according to a rule laid down in Trans- 
action I [n. 161]. ^---._^ 

50. Since the blood contains within it the primitive elements 
of every degree, from which, therefore, can originate every possible 
thing that can exist in the body; and since the seed, the purest 
essence of animal life accumulated in the minute tubules, re-- 
quires supports, in order that it may be formed suitably and dis- 
tinctly according to the several parts it has to play, therefore, of 
necessity, the blood must flow in and perform this work. That 
the blood contains within it all those elements of which the 
entities of the elemental world are made up, see Transaction 
I [n. 59-61]. It is necessary that the blood be now invited 
hither; for nothing can be formed without its aid, since with- 
out it there would be lacking the instrumental cause, without 

^ That is, Transactions V and VI. See notes to n. 10 and 20. 
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which the principal cause could not expatiate beyond its own 
sphere. Whence it follows thai no seed can he prepared without 
the assistance of the blood or of its spirit, which is called animal 
spirit; hence thai the first conjunction or formation is effected in 
the testes and their tubules, particularly in the neighborhood of 
the larger canals, that is, at the place where the lesser canals come 
together beside the corpus Highmori or the lateral node. If the 
most pure animal essence in which the life resides were not 
at once fixed by means of animal spirits extracted from the 
blood, its nature is such that it would instantly volatilize, and 
be dissipated. Hence it follows of natural necessity that this 
essence must be fixed before it passes into canals of any size. 
Nor do I think it can be doubted that a larger quantity of blood 
is derived thither. Thus the purest substances are allotted 
the inmost place, and the less pure the next place; so that the 
latter not only enfix the purest substances, but so enfold them 
as to enable them to perform their use. 

1^ 51. These exquisitely fine forms of the seed commenced in the 
testicles, are at length perfected in the parastatoe; that is to say, 
are surrounded and bcUhed vriih the mulHttulinous spirit of the 
blood and are fixed in such a manner as to embolden them to ven- 
ture further outwards, and to run forth through the vasa deferentia; 
for which reason a larger quantity of blood is derived from the 
spermatic or pampiniform vessels towards the parastatce than 
towards the testicles themselves, A number of pipes or conduits 
originating from the innumerable minute vessels of the testes, 
run to the epididymides to which an abundance of the nobler 
blood is thus supplied. These vessels have been clearly seen 
passing over into and penetrating the epidid3rmides, and, there- 
fore, no doubt can be entertained of their actual existence. 
This spirit of the blood is elicited not only from the blood itself 
hut also from the testicles. For the fibres that flow into the testes 
are compound, and carry the spirit called animal spirit; this 
spirit cannot get into the tubules themselves, the latter being woven 
of none but the simpler fibres; and, therefore, before they enter, 
they let this spirit drip out into the interstices between the tvr- 
bvles; and from there it can be derived only towards the corpus 
Highmori, or the axis, and so right on into the parastatoe, where 
it performs a service similar to that performed by the blood when 
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resolved into similar spirit. Morgagni shows [n. 33] that there 
is something conveyed from the testes to the epididymides 
immediately, and not by the highway of the tubules; and this 
something can be no other than that mystic essence which 
courses between^ the tubules, or that first compound which 
is sent forth by the fibres. That this is the animal spirit will 
be shown in the treatise on the Fibre.^ 

52. In the parastatoB, therefore, there is no new composition of 
the seed whose formation is commenced in the testes, but simply 
a condensation of that exquisitely fine envelope wherewith the true 
and vital substance of the seed is enswaihed. This little tunic, 
which is shapen by the animal spirit especially, at length grows 
strong enough to allow it with safety to be put out and extruded 
through the vasa deferentia into the vesicuke seminales. Every 
minutest part of the seed may in a manner be compared to a 
little egg; the substance whereof would easily run away unless 
it were guarded by a shell. This shell, or rather tunicle, is 
prepared on the passage through the corpus Highmori, and 
particularly in the parastatse. Thus there is no new compo- 
sition accomplished in the latter, but only a provision for the 
preservation of this most noble essence. For, according to 
the order of nature, the first envelope that surrounds and en- 
closes it must be a substance that closely approximates to the 
perfection of the essence enclosed, and, therefore, must be that 
spirit which is called the animal spirit; and then must come 
the purer elements of the elemental world which are contained 
in the blood and which thicken this fine shell and give it im- 
munity against all perils. This then, the very first operation, 
is what is carried on in these organs which we first encounter; 
other organs then succeed them in regular order and make up 
the humor which is visible to the naked eye and which is super- 
ficially termed the seed. And it is to be remembered at the 
outset that in the mother's womb. Fallopian tubes and ovaries 
the compounded seed is again resolved in the same order as 
that in which it was compounded. Furthermore, that a con- 

^The Latin ha8 intra (within), 'See ako the little work on 
but the context seems to demand the Animal Spirit (in Posihxjicoub 
inUr (between). Tracts). 
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siderable supply of animal spirits flows in from the parastatse, 
may be inferred from the fact that they too are surrounded 
with the tunica albuginea, consequently with a fibrous tissue. 

53. With regard to the tunica vaginalis, which is a prodiiction 
of the peritoneum covering the spermatic vessels, it appears to 
serve the use, not only of protecting the testis and enabling the 
arterial vessels and the nerves themselves to enter with safety 
under its shield, Imt also of receiving all thai impure matter 
which is excreted by the arterial vessels, and which is not con-- 
ducive to the first formation of the seed. For at this threshold 
the arterial blood cannot be so pure but that it still carries 
with it a certain serosity and comparatively gross material. 
Moreover, in the very globules of the blood lie many things 
that are by no means suitable for this virgin and most pure 
seed; such, for instance, as urinous, alkaline, saline, and many 
others. Hence receptacles must be provided whereinto the 
heterogeneous or grosser parts may be sent away; and the 
nearest receptacle is the tunica vaginalis which loosely sur- 
rounds the tunica albuginea and which, moreover, is finely cel- 
lular, descending as it does from the cellular tissue of the 
peritoneum. Underneath this tunic pass the vessels of the 
testes and epididymides, which give to these organs many 
twigs and threads. This tunic, therefore, is provided for the 
purpose of absorbing the grosser material of the blood and of 
allowing none but the purer essences to make their way into 
the laboratory. 

54. But the outmost and muscular tunic, called the cremaster 
musde, is continued from the ligament of FaUopius^ and from 
the corpus pyramidale, that is, from the spermatic cord, and 
does not seem to either compress or relax the testis, but only to 
erect it, and by erection to so dispose it as to enable the blood from 
the spermatic vessels, and the spirit and purer essence coming 
through the nerves, to flow into the testis and its appendage. For 
unless the testis is erected the vessels and nerves are folded up, and 
also the middle septum or little diaphragm; hence an obstacle is 
raised up against the influx of the first materials of the seed. This 
is the reason why in the venereal act the testes and parastatce are 

^ Poupart's ligament. 
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raised up and become quite rigid; while, on the other hand, in the 
intervals the connection is more flaccid or in a manner ceases^ 
By this means there is not so great irritation outside the acty and 
still less during seasons of prolonged chastity. Anatomists are 
agreed that the cremaster raises the testis and parastata, but 
does not compress them. If it did the latter, it would exert 
only an empty force upon the tunic proper to the testis, since 
its force would be exerted upon the tunica vaginalis, which is 
the intermediate tunic. The testis obtains its sufficient power 
of action from the abundance of its own proper spirit; but when 
erected it is so disposed as to admit the transflux of the blood 
and the transflux of the spirit of the fibres, in the freest manner. 
Such erection proceeds from the same cause as the erection of 
the penis and the other genital organs, namely from the nerves 
as a result of the brain's engaging in the work of venery; for 
then all the spirit, as though exhilarated to the utmost with 
venery, opens up the minutest fibres, and thus erects the 
muscular fibres and particularly the cremaster; for these same 
nerves also flow into its motive fibres. By means of this animal 
dispensation the wisest care is taken to prevent the testes from 
continually allluring away a quantity of the purest blood and 
spirits, which would be to the injury of the whole system and 
animal. 

55. It cannot for a m^oment be denied that the testes enjoy a 
motion of their ovm, that is, a kind of aliemate expansion and 
compression, but almost imperceptible; for there enters into and 
pervades its structure, not only a vast quantity of fibre, but also 
an uninterruptedness of artery. Nor likewise can the testes, any 
more than the rest of the viscera throughout the body, be denied 
an extraordinary motion during the whole of those periods when 
the exercise of venery is going on. Thus neither can they be 
denied a general motion, which is evidently synchronous with 
thai of the peritoneum, that is, with the pulmonic motion. Of the 
proper motion there is no doubt; for though the minutest 
vascular twigs do not perpetually flow in, yet the larger branches 
do, likewise also the nervous juice. But that the general 
motion, that is, the motion of the whole body of the testis, 
coincides with the motion of the peritoneimi and hence with 
the pulmonic motion, is evident from the mere connection 
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of the parts. For the production of the peritoneum is con- 
tinued around the spermatic vessels all the way to the testis 
where it opens out and clothes the testis in what is called the 
tunica va^nalis. So likewise there is an aponeurosis from the 
internal oblique muscle of the abdomen, which presses round 
the external tunic. Thus when these muscles and the peri- 
toneum are raised up or let down this appendage must needs 
be similarly moved; and since, as everyone knows, the first 
motion coincides with the respiration of the lungs, it necessarily 
follows that the general motion of the testicle is S3mchronous 
with the pulmonic motion. 
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CHAPTER III 



The Scbotttm. 



56. WiNSLOw. {Expos. Anat.) The scrotum is a bag, 
common to both the testes, formed by the continuation of the 
skin of the neighboring parts, and commonly very uneven by 
reason of the many rugsB on its outer surface. Interiorly, it is 
fleshy and forms for each testis a muscular capsule termed the 
dartos. The external or cutaneous portion of the scrotum, is 
of nearly the same structure as the skin, but somewhat finer, 
and likewise plentifully beset with numerous granular points, 
called sebaceous glands, and with tufts of hair. It is divided 
into two lateral parts by a superficial and uneven prominent 
line which appears like a kind of suture, and is therefore termed 
the raphe. This line is a continuation of that which, in the 
same manner, divides the cutaneous coverings of the penis, 
and it is continued all the way to the anus, passing through the 
perineum, that is, the space between the anus and the scrotum, 
which it likewise divides into two parts. It is only super- 
ficial and does not appear on the inside of the skin. The 
inner surface of this cutaneous bag is lined with a fine cellular 
membrane through which the glands and hair bulbs are dis- 
tinctly visible when the membrane is examined from within. 
The rugosity of the scrotum is a sign of health (Tr. du Baa 
Vent., n. 493-497). 

57. The dartos, or fleshy portion of the scrotum, is a true 
cutaneous muscle, the fibres of which are, for the most part, 
closely connected with the skin, running through the cellular 
substance which lies between these two portions. It serves 
in the place of an adipose membrane, but is without any ap- 
pearance of fat. This muscle is thin, and by the disposition 
of its fibres, it forms a bag with two cavities which constitute 
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two smaller bags. The lateral parts of these two bags, which 
are turned from each other, are longer than those which are 
joined together. By the union or contact of these two dartoi, 
a septum is formed between the testes, called by anatomists 
the mediastinum of the scrotum. The raphe or suture already 
mentioned adheres to the edge of this mediastinum and thereby 
braces down the middle of the cutaneous portion, which thence 
appears to have two cavities. The other edge of the mediasti- 
num is attached to the urethra. The two bags of the dartos 
are lined on the inner or concave side, by a cellular substance 
more considerable than that between the convex side and the 
skin; so that the muscular fibres, all the way to the septum, 
lie between two cellular beds. They run through the outer 
bed, as has been said, to be inserted in the skin, and by their 
contraction form the natural rugse of the scrotum. These 
muscular fibres have likewise a close connection with the 
internal cellular membrane, especially at the upper part be- 
low the groin where the anterior and external lateral portions 
of the dartos terminate by a kind of tendinous or ligamentary 
expansion which is strongly united to the internal cellular 
membrane. I have often shown this as a particular fascia 
lata which gives insertion to the portions of the dartos just 
mentioned, and as a broad f renum which keeps the same por- 
tions together. The aponeurotic or ligamentary expansion of 
the dartos is attached to the ramus of the pubic bone between 
the triceps and the origin of the corpus cavemosum of the 
same side, all the way to the lower part of the symiphysis pubis. 
The internal portion of these muscular bags, or that which 
forms the septum, is attached to the urethra by means of a 
communication between the same ligamentary expansion 
and another, of which we shall speak in its proper place. (Tr. 
du Bos Veni.y n 498-503.) 

58. Heister. (Compend. Anat.) The scrotum or little 
bag or pouch, furnished with hairs, is divided by a suture into 
a right and left portion. The muscular membrane, termed 
the dartos, serves to corrugate it. The septum is formed by 
the doubling of the dartos whereby the scrotum is divided into 
two compartments. Its vessels come from the pudendal and 
hypogastric vessels; its nerves from the sacrum, (n. 224.) 
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59. ScHUBiG. (Spermatologia,) In cases of hernia, and 
indeed in hydrocele and sarcocele,^ as well as in intestinal 
hernia; the scrotum is greatly extended beyond the normal 
size and takes the shape of a large and longish gourd or cupping 
glass. In one case, it was a foot and a half long and three 
feet and a half in circumference, and weighed thirty-four 
pounds. In another, it reached to the knees, and not a trace of 
the penis could be se^n. In one instance, it was far bigger 
than the human head. There are also cases recorded in which 
the scrotum was distended by flatus to the size of a young 
child's head. In Eg3rpt, the part is frequently subject to fleshy 
excrescences of a huge size; so much so that a piece removed 
from one subject weighed twenty-five pounds. — Cases where 
the scrotum and testicle are lacking though the penis is entire; 
these are congenital. Other cases where the scrotmn is absent 
while the testicles and penis are both entire; these are the 
result of gangrene, or of intense cold, whereby the scrotum has 
been killed by sphacelus*. — This is called sphacelus of the 
scrotmn, of which other cases are given. — The scrotmn has 
also been observed to be covered over with a stony crust. — Cal- 
culi of amazing size found in the scrotmn. — ^A wart hanging 
from the scrotum and in shape like a mushroom. (II, § 32- 
37.)« 



^ Hydrocele, a collection of Jserous 
mo^tter in the texture of the scrotum. 
Saroocele, a hard swelling of the 
testicle, which is extremely painful 
and dangerous. 

'Sphacelus, a term signifying 
mortification, or the disorganised 



parts resulting from mortification 
*Our author's quotations from 
Schurig, frequently, as in the 
present case, consist of little if 
anything more than the index 
words printed in the margin of 
Schurig's paragraphs. 
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Induction. 

60. The genital members occupy the fourth and lowest region 
of the body, standing outside the third or abdominal region from 
which they are separated and vnth the parts of which they are at 
the same time united^ — a sign that all are dedicated to peculiar 
uses. The genitals, however, are like extremities and er^ds to 
which the members that stand above them aim. For the latter 
not only excrete into them all that is superfluous and unfitting, 
hut they aim thither for the further reason thai where the end is 
there also may be the beginning of a new animal being. This is 
effected when the male is conjoined vrith the female and they coalesce 
into one body, as it were, formed from two. For it is a law of 
nature which rules everywhere, that where an end is, there is a 
beginning, — on the model of the perpetual gyre or circle shown 
by geometry; for from this arrangement arises a kind of per- 
petuity and continuity. In order then, thai all the members or 
organs devoted to generation may be mutually connected and may 
absoluiely conspire to one common end, this cavity is prepared, 
and is covered over vrith tunics and discriminated by a septum, 
whereby aU these organs are marvellously connected, and muiually 
irder-communicard. This cavity is the scrotum, divided into two 
compartments by the septum and mediastinum just as the thorax 
or the two lungs are divided. This septum communicates with the 
spermatic vessels and also with the didymi or testicles and their 
appendages, by the vasa deferentia; thus with the vesiculm semi- 
nales, and likewise with the urethra, and so vrith the prostates. 
Without the scrotum and the gyre made by its tunics no 8U€h 
connection would ever be effected. These particulars are of a 
purely anatomical nature, and are clear enough from mere 
anatomical experience. The connection itself, therefore, being 
beyond all doubt, I say no more about it. But in order to show 
the reason of all the connections, we need an explanation of 
the other genital members to be treated of in the sequel. Here 
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we shall only remark, that near this septum the spermatic 
vessels enter the testicles, and from this septum the urethra is 
continued. Hence, since this septum communicates with the 
first and last parts immediately, it also communicates with all 
the others mediately. 

61. There are two orifices by which the superfluity of the whole 
body 18 excreted, — the orifi/x of the urethra, through which the 
urine is discharged, and thai of the anus, for the unloading of the 
feces. These orifices serve as the extremes of the whole body; but 
they communicate vriOi each other in the most evident manner. For 
externally, there is a kind of white tendinous band which, commenc- 
ing from the orifice of the urethra, extends thence along the tunic on 
the under side of the penis, and also through the scrotum and peri-- 
neum, aU the way to the other orifice, viz., the anv^, where it ends. 
Furthermore, this band is attached to the extreme part of the septum 
that divides the scrotum into two compartmerUs and runs all the 
way to the insertion of the spermatic vessels, and at the same time 
to the beginning of the urethra. Thus it makes a sort of circle^ 
and gathers itself up into a kind of centre, wherefrom it again goes 
to the circumferences. That this white tendinous band reaches 
from the under side of the glans penis, or from the orifice of 
the urethra, through the scrotum to the anus is obvious to 
everyone, and, moreover is a fact mentioned by the anatomists. 
That this band, the course of which is only superficial, is some- 
what adherent to the septum, is shown by Winslow. By this 
septum therefore, it tends to the spermatic vessels and also to 
the beginning of the urethra; for to the latter, the septum is 
attached, see Winslow [n. 57]. Thus it is apparent that a kind 
of gyre is formed, beginning as it were from the centres and 
ending on both sides in the circimiferences and their two foci. 
We again find a similar arrangement when, by these two orifices, 
the urethra and the rectum, toe penetrate towards the interiors; 
for there likewise, we come to a kind of centre, namely, to the 
beginning of the urethra, or the neck of the bladder, and the prostate 
glands, — the rectum being adherent by ligaments to the neck of 
the bladder. Thus we meet a similar gyre. This is the reason 
why these members have so close an intercourse with each 
other, and why the penis is erected when the bladder becomes 
distended, particularly in the night; also why the urine is held 
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while the feces are being discharged; and why both these 
evacuations are suspended when the seed is emitted. The 
reader will best inform himself respecting this connection by 
dissection and plates; we shall have more to say about it in the 
sequel. This is the reason why the several genital members are 
excited to the exercise of venery both immediately and mediately 
€uxording to the connection of the partSy — naturally in coition, 
and artificially or Uxsciviotisly whenever this band or general 
frenum under the orifice of the urethra, or in the perineum itself is 
softly handled and stroked. For on both hands the effect of 
the titillation redounds from the circumferences to the centres, 
that is to say, to the spermatic vessels, didymi, vasa deferentia, 
vesiculs seminales, prostates and urethra; which would not 
be the case if there were no scrotum and scrotal septum to won- 
derfully conjoin the several parts, and, by a double g3rre, exter- 
nal and internal, to carry up to those centres the whole caress 
and tremble of the touch. By virtue of this gyre and connec- 
tion, there is not a part but at once feels a like titillation call- 
ing it into play. 

62. Moreover, the scrotum serves not only for connecting the 
several members devoted to generation, Imt also for guarding and 
preserving them against aU injury and hurt, from whatever cause, 
extrinsic or intrin^. Particularly does it thiLS minister to the 
testicles, which are the chi^tains of the band and do the principal 
work. For the scrotum serves as a cushion to the testicles, irri'- 
gaies them moreover vnth pleasant humor, and keeps them uni^ 
formly safe in their natural state and in their proper places. 
That is to say, it protects them against heat, cold, knocks, 
rubbing against the adjacent parts and tunics, etc. And, 
moreover, to secure their indemnity, they require to be always 
circumfused with warmth and moisture, like the rest of the 
abdominal and thoracic viscera, and like the brains themselves, 
of which we have already treated above^ 

63. Moreover, the muscle of the scrotum, that is, the dartos, by a 
kind of external and general aid consequent upon the contraction 
of its fibres, raises the testicles into their natural situation, that is 
to say, into sitch sittuUion that the blood of the spermatic vessels, 
and also the spirit of the fibres, may flow in as they ought, and thai 

^ The reference is probably to the Animal Kinqdom. 
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in like manner they may at the same instant open the passage for 
the spermatic vessels and the fibres. As was observed above [n. 
54], with regard to the creoiaster. For when the cremaster is 
in action it raises the testicles and gives to the blood and spirit 
the opportunity of flowing into the didymi through the arter- 
ies and fibres. But since this force is only particular, and is 
somewhat feeble, a general force is required which shall cooper- 
ate. For when the cremaster muscle contracts and wrinkles 
the scrotum, and when at the same time the muscle of the 
septum does the like, then certainly the testicles must be 
raised up to the natural level by an external and general 
force. And in order that the particular muscle, that is, the 
cremaster, and this general muscle may thoroughly conspire 
together, the latter sends out on both sides and through the 
septum itself, a kind of ligamentary, .tendinous and aponeu- 
rotic fascia, to the end that it may entirely concur with the 
action of the former. Thus the forces of the scrotal muscle 
or dartos are concentrated around the insertion of the cremaster. 
The dartos, moreover, also concurs with all the other muscles 
that excite these genital members, — ^but in a peculiar way, as 
is manifest from the nerve that is sent to the scrotum from the 
sacrum. This nerve forms a remarkable contact and con- 
junction with the .great ischiatic nerve, and also with the 
nerve that goes to the testicles; so that it is a kind of 
mediating nerve which unites all the nerves that excite the 
muscles to the act of venery, and which at the same time 
unites to them the cremaster muscle.^ According to the 
application and conjimction of the nerves, such is that of the 
muscles; for the latter are excited to action solely by the nerves 
Confer Vieussens* Neurographia^ tab. xxix. This is the cause 
of the wrinMing or rugosity of the scrotum^ to fvitf that when need 
requires, it may righUy dispose the testes, and at the same time 
all the other genital appendages, to their use; and also thai in 
the intervals when there is no such need^ it may give way or relax; 

^ The nerve referred to seemfl to it afterwards emerges to form, with 
be the third sacral, see Plate X. fibres of the second sacral, the 
This nerve after contributing to small sciatic which is distributed 
the fourth sacral to form the pudic partly to the scrotum. See n. 35 
nerve, joins the sciatic, from which above. 
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and ihai the seminal essence may not run perpetuaUy into the 
testicles, depriving the blood and the other viscera of their vital 
spirit. For the first or spirituous essence of the seed does not 
flow in^ save when these members, and particularly the testes, 
maintain their natural position. Hence, when the scrotal 
muscle is relaxed, they fall out of this situation, and these mem- 
bers are thus deprived, for the most part, of the afflux [of the 
seminal essence]. Therefore, when the dartos contracts and 
wrinkles the scrotum, it is a sign of an abundance of spirits, 
as well as of health and proclivity to venery, in short of sus- 
tained vigor. 

64. For the rest, — as regards the use performed by the two ceUvr 
lor tissues of the scrotum, that is to say, as regards the humor that 
they carry, and the destination whither they send it, — this vnll 
come to be explained later, when we take up the subject of the 
urethra. For there are two cellular tissues one on each side 
of the scrotal muscle; as is likewise the case in the intes- 
tines and other parts. How these tissues receive the humor 
expressed from the muscles, not only from their own muscle 
which lies between them, but also from many other muscles, 
and how they drive it into circulation, and lastly discharge it 
for the service of the seed, will come to be explained below. 
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CHAPTER IV 

The Vasa Deferentia. 

65. WiNSLOW. (Expos. AnaL) The vasa deferential are 
two white, firm and somewhat flattened canals, one on the 
right side, the other on the left. From the epididymides, of 
which they are continuations, they run up in the cellular 
sheaths of the spermatic vessels, and alongside the vessels, as 
high as the opening through the abdominal muscles, — ^the 
blood-vessels being in front, and the vas deferens behind. 
The bundle thus formed by the blood-vessels and vas deferens 
and their conmion covering, is termed the spermatic cord. 
The covering is closer on the outside than on the inside. The 
internal tissue, which is more cellular than the external, con- 
nects all the vessels together, and the external forms a covering 
to invest them. Having reached the membranous lamina of 
the peritoneum where that lamina covers the orifice of the 
sheath, the vas deferens separates from the spermatic vessels 
and runs backward in the form of an arch in the cellular tissue 
of the peritonemn as far as the adjacent side of the bladder. 
It glides behind the body of the bladder, — to which it closely 
adheres, as also to the lamina of the per toneum which covers 
it, — and then continues its arched course as far as the neck of 
the bladder, where both vasa deferentia meet and their arches 
terminate. In this course, the vas deferens crosses behind the 
neighboring umbilical artery; it also crosses the extremity of 
the ureter of the same side, in its passage between that extre- 
mity and the bladder. Having got behind the bladder, it 
meets the vas deferens of the other side, between the insertions 
of the ureters, and the two vasa deferentia then run down 
together to the neck of the bladder. This canaJ, which at its 
origin from the epididymis is pretty thick and plaited, soon 
becomes smaller and closer in texture, and so continues till it 
gets behind the bladder, where it again begins to be thick and 

'See Plates I, II and III. 
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irregularly plaited. It arises from the posterior extremity of 
the epididymis, and from thence runs forward in an oblique 
course on the posterior half of the epididymis, where it bends 
a little back to moimt behind the spermatic vessels. The 
closely textured portion of this canal is firm and as it were 
cartilaginous, especially roimd the surface of its cavity, which 
is quite narrow. The cavity of the vas deferens is cylindrical, 
though the whole tube is flat and its external circumference 
oval, as may be seen by cutting it transversely. The cavity 
grows gradually larger as it passes behind the bladder. (Tr. 
du Baa Vent, n. 504^512.) 

66. Heister. {Compend. AnaL) The vas deferens or 
ejaculatory vessel is a strong, whitish canal, resembling a 
nerve, and of the thickness of a middle-sized straw. One such 
vessel runs from each epididymis to the vesicuke seminales and 
the urethra. From the epididymis it ascends through a pro- 
cess of the peritoneum to the abdomen, and is reflected thence 
to the neck of the bladder. It terminates in the front portion 
of the vesiculse seminales, running in part straight into the 
urethra, and in part obliquely into thevesicula seminalis; thus 
it can deposit its liquid in either, as need requires. In sub- 
stance, it is robust and tough. At its beginning and in its 
progress, its cavity is so fine as scarcely to admit a bristle; near 
the bladder, it is much larger; at the end of the tube, it again 
narrows, and affords no spontaneous passage into the urethra, 
except only during the venereal paroxysm, (n. 226.) 
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Induction, 

67. The vasa deferentia are the emissary vessels of the tes* 
Ucles, considered as glands. By means of the parastatoe from 
which these vessels immediately proceed, the axis of the testicles, 
that is, the corpus Highmori, is continued all the way to the vas 
deferens. The latter, therefore, is this same axis continued 
all the way to the urethra and ending only in the glans penis. 
The vesiculoB seminales do indeed take up this continued axis 
on the way, but they are only diverticula, and notunthstanding 
them, the canal is also continued on into the cavity of the 
urethra. The vasa deferentia come off from the epididy- 
mides, but still we may conclude from the connection 
here, that, by means of the epididymides, they really spring 
from the axis of the testicle or the corpus Highmori; for 
this axis concentrates the forces of the whole testis on the 
whole epididymis; and thus, by means of the epididymis 
and all its tissue and the whole of its fibres, it determines 
those forces to the vas deferens. Examination of the epi- 
didymis shows that its entire cavity and porosity looks to this 
orifice alone; which, therefore, is a continuation of the axis, and 
consequently of the testicle, following the directing line of all 
its parts. And that this axis, thus continued, is determined on- 
wards to the urethra, is evident from the immediate communi- 
cation of the vas deferens with the urethra, and its mediate com- 
munication with the vesicuke seminales. That the latter are 
stations on the road, is plain from their situation and office, in 
that they are repositories for the superfluous seed. Hence, aU 
the fibre of the whole testicle and of its canals, which is determined 
by the septa into the tunica aJbuginea and from this into the corpus 
Highmori, is continued to the va^ deferens as far ae the urethra. 
Not unlike as is the case with the fibres termed corporeal fibres, 
which proceed from the cutaneous glands, and thus from a new 
origin; in which respect the vas deferens deserves to be called 
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the great or grand corporeal fibre.^ Hence, it follows, thai the 
whole force and action of the testicle, is determined at last to Oiis 
vas deferens serving as an axis; and therefore, thai the vas deferens 
draws its proper determination from the testicle and dU parts 
belonging thereto. For no fibre enters the vcls deferens immedi- 
ately, its fibre being the continued fibre of the testicle, and par- 
ticularly of the tunica albuginea. Hence, from no other source 
can it receive its power of action. 

68. Now, since the testicles enjoy a peculiar motion of their own, 
and likewise a general motion, and mjoreover, in the act of venery, 
an extraordinary motion [n. 55], so also do the vasa deferentia. 
For the proper motion of the testicle passes into the fibres and into 
the coat of the organ; and so likewise does the whole of the extra- 
ordinary motion, and the general motion alsOy which, synchronous 
with the motion of the peritoneum and with the pulmonic motion, 
is continued by means of the peritoneum and its production, and 
finally by means of its bladder. As to the proper motion, this 
is plain from the connection just pointed out, which is tightened 
every time the testicles are raised up by means of the cremaster. 
When this takes place, the vasa deferentia also are brought into 
the same situation and faculty of act on; for they proceed under 
the same capsule or sheath as the spermatic vessels, and are 
excited by the same common muscle. That they are subject 
to the same general motion is plain enough, from the fact that 
they likewise are included in the production of the peritoneum, 
and continue their caurse right on to the aponeurotic ring of 
the internal oblique muscle. Thus whatever general action 
results to the spermatic vessels, and therefrom to the testicles 
through their tunica vaginalis and muscular coat, the same 
also comes to the vasa deferentia, which are then held in the 
same stream of motion with their most individual fibres, — 
and this all the way from their first origin, that is, from the 
brains. So the whole effect follows with inevitable certainty. 
From these considerations it now follows that there is some 
notable expansion and constriction of the vasa deferentia, brought 

^ The Latin here is fibra corporis (corporeal fibre). As to the nature 
(fibre of the body) ; but the context of the corporeal fibre, see the 
seems to indicate that this is a slip Fzbbb n. 168 seq., and also 2 A. K. 
or misreading for fiJhra corporea, 604 seq. 
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about by means of the tunic, — a motion which must be the more 
considerable in proportion as the tunic is denser or consists of 
more numerous fibres; for there is not a fibre in (he vas d^erens 
bvi corresponds to some fibre in the testicle. The tunic of the 
vas deferens is somewhat thick and robust, of an oval form 
externally, but almost spherical within; showing that it con- 
sists of the multiple and ahnost continued, but compacted 
fibres of the tunica albuginea. Hence it follows that every 
fibre of the testicle has respect to some fibre in the vas deferens, 
and hence, as a consequence, that there is a notable expansion 
and constriction, arising, that is to say, from the individual parts 
or fibres, which, during infancy, are softer and consequently 
better fitted for action than in adult life, when they are usually 
condensed into a substance not unlike cartilage. 

69. In order that these deferent canals may be adapted to every 
general motion of the abdominal mu^des, peritoneum and bladder, 
and may ever be safe from harm whatever perils of motion sur- 
round them, they pursue their course by oval windings. Other- 
wise, were they stretched in too straight a line, their general motion, 
and particularly their extraordinary motion, would perturb the 
proper and interior motions of the vessels. We may all know by 
simple reflection on our own persons, what the action of the 
abdomen is during the various bodily efforts, as in stru^Ung, 
stretching ourselves in the morning, sneezing, discharging the 
bowels, and particularly in the venereal paroxysm; and more- 
over, what the action of the bladder is when forcing out the 
urine; in a word, what these actions are in our several acts both 
natural and extraordinary. If, therefore, the vasa deferentia 
did not run in windings and curves, but were stretched out in 
straighter lines, then, in the midst of all these violent motions, 
they would inevitably undergo extension and contraction, — 
when yet their expansion^ and constriction ought to depend 
on the action of the testicles; hence, the two motions would be 
confounded. Wherefore they are so adapted to the perito- 
neum, both in the capsule and beyond it, that they can yield 
in whatever direction the force is applied, and be freely left 
to their own principles of motion. 

^ Ezpanaio, perhaps a slip or misreading for extenno (extension). 
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70. Now 08 the tortuous tubules of the testicles carry only the 
purest essence of animal life; and oa, in the grouped cancds, and 
finally in the epididymides, copious supplies of animal spirits 
are thrown in, which, like surfaces over kernels, envelop this 
substance in a shell of the softest kind, so now it foUows OicU the 
canals which carry Otis substance, now compounded or fashioned, 
are made up of the fibres of the testes, and consequently are purely 
nervous; and that this nerve is compounded in like manner as the 
substance that flows through it, in order that the containant may 
exac&y correspond with its content. This follows as a conse- 
quence from the very composition of the seed. In its first 
composition it consists of nothing but the purest substance or 
essence of life, which the spirit of the blood, or the animal 
spirit, softly surrounds after the manner of a surface. Thus 
it can have no other tunic than one that in all respects is corre- 
spondent with itself; for every tunic is wholly accommodated 
to its contained fluid, as was observed in Transaction I [n. 133 
seq.], in speaking of the arteries. From the containant, 
therefore, is known the nature of the content. And that the 
content, in the present case, is such as we have described it, 
is evident from an enucleation or imfolding of the seed itself. 

71. A work similar to thai commenced in the epididymides, is 
continued throughout the whole extent of the vasa deferentia; in 
order, namely, that the convolutions of the purest seminal substance 
may be girt about with a fitting surface, and that this surface may 
continucMy increase in strength and thickness through the whole 
of the deferent tube or canal, the very length of which and the per^ 
petual convolution of its parts, is conducive to this work. The 
first composition, as was said above, is carried on in the epididy- 
mides; yet it is not completed there, but only slightly com- 
menced. A quantity of spirit is poured on by them, which is 
elicited in abundance from the blood and the compoimd fibres. 
This juice, or this spirit, is copiously poured into the vasa 
deferentia by the epididymides. Thus, as this genital sub- 
stance runs through its canal, it is continually circmnfused by 
the juice and spirit that environ and beset it; especially since it 
has to pass through so long a tract. For if the motion of each 
seminal globule is to be inferred from the form of fluxion of 
its simple substances, it will follow from the very connection 
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of things, that the form of fluxion of each globule is of a most 
perfect kind, namely, is perpetuo-spiral or vortical; respecting 
which see the Doctrine of Forms.^ Hence it follows, that each 
of these minute seminal or genital globules will continually 
cover itself over, by a perpetual or vortical whirling, with a new 
and denser surface; and this all the way from the appendages of 
the testes to the vesiculse seminales or the urethra. Thtta the defer- 
rent canals complete the work that the epididymides begin. 

72, In order then that all things may be carried on righdy and 
according to the universal order of naturCy the beginning of opera- 
tions and the end of the same must concur; so also the influx of 
the blood and spirits into the testicles, and their efflux from the 
testicles. For this end the spermatic vessels are enclosed in one 
and the same capsule with the vasa deferentia; and the two flow 
in and flow out together and in the same place. Thus while the 
venereal act continues, as much of them flows in as flows out, — and 
this by the same aUemaiion of action. Nature everywhere keeps 
and cultivates her universal laws as sacred, for they are most 
perfect, and breathe continuity or perpetuity. When, there- 
fore, propagation and the necessity of society are the business 
in hand, the principles and ends are connected in no light 
fashion, but the connection extends to a considerable tract. 
For the spermatic vessels that enter into the testis, and the 
vasa deferentia that go out from the testis, are contained within 
one and the same capsule all the way to the aponeurotic ring 
of the abdominal muscles; thus the effect cannot possibly 
fail the cause. 

73. When, in the venereal heat, all the fibres, now put on the 
stretch, are set mobile and tremulous, it is further necessary that 
the continued fibres, namely, those of the vasa deferentia, be in the 
same stale, and indeed, in a still greater and grosser tremble 
according to the degree of composition, so as to act upon the en- 
dosed seed (genitura), not only by reciprocal altemations of expan- 
sion and constriction, bui also by a certain tremiscence. And 
because the seed, of its own nature, is most prone to every motion, — 
and especially to that most perfect of motions, gyration, — there- 
fore, by the similar and accessory motion of the tunic, it is carried 

^ See the Fibbb n. 255 seq., and particularly on the perpetuoHspiral 
or vortical form, n. 265. 
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along into this same motion in the most vehement way. These 
purest substances of animal life are adorned with gifts of 
supreme perfection; that is to say, they possess a primordial 
and supreme force or power of elasticity, as well as a like power 
of expansibility, compressibility, modificability, gyrability, and 
fluidity. Hence, when external impulsive force is added to the 
internal, this force is so exalted that at the least impulse it strives 
as it were spontaneously towards its outlets, even though the 
path lie through the longest canals. The nature of the force 
that lies in the spirit from one extremity to the other, that is, 
from the cortical gland of the brain to the motive fibre of the 
sole of the foot, is clearly evident from its effects. This genital 
substance consists of similar spirits, but more compoimded and 
thereby formed into a substance of the next lower degree; 
therefore it cannot fail to have the next quality and perfection, 
as will be seen in the Doctrine of Forms.^ 

74. From the above considerations, it is now evident why so 
narrow a canal sujfices for this substancej — a canal, which never- 
theless is capable of transmitting an abundance of genital humor. 
We must not consider the capacity of the tube, unless at the 
same time, we consider the purity, swiftness and elasticity of 
the fluid which runs through it, — all of which are mutual corre- 
spondents. A fluid that is highly pure, elastic and rapid in 
motion, will run through the smallest tube in a quantity equal 
to that of a gross, corporeal and comparatively slowhiunor 
running through a larger tube, even one that is visible to the 
eye. That this is true as a matter of geometry and physics, 
will be acknowledged by everyone who is acquainted with the 
rudiments of these sciences. This is the reason why the vasa 
deferenUa at the beginning and end are so narrow as scarcely to 
admit a bristle, while in the intervening course their calibre is 
greater; from which fact we may judge, that outside the adofvenery, 
the orifice into the urethra is closed, and tiiat into the vesiculoB 
seminales open; while, on the other hand, during coition, the 
orifice irUo the urethra is open. This conclusion follows not only 
from the efifect, but also from the organic connection of the parts; 
as becomes evident when we more closely examine the insertion 

*C/. The FiBBB, n. 25^-259, on The Animal Spirit, in Posr- 
204-266. See also the little work humoxtb TaiCTS. 
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of this tube into the urethra. At this threshold, the urethra 
also is kept closed. Furthermore, the erection of the penis, 
the tremulous excitation of the deferent canal and the action 
of the testicle on this external part, all are efficient causes of 
the opening of this tube at its two extremities. 
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CHAPTER V 

The Vesicxtl^ Seminales. 

75. Heisteb. (Compend. Anal.) The vesiculsB seminales^ 
are two membranous cellular receptacles, united to the pos- 
terior part of the neck of the bladder, intended for the recep- 
tion of the seed from the vasa deferentia, for its further per- 
fection and for its expulsion through the urethra. Their 
length is three finger-breadths, and their width one. Their 
substance consists of a strong vascular and as it were mus- 
cular membrane, forming various intercommunicating cells, 
and enveloped in a robust layer of peritoneum. The cells, 
however, may be resolved into a single blind cavity, as it 
were a small coecal intestine. Their excretory ducts are two 
in number, one from each vesicula; generally each duct has 
its own orifice into the urethra. Their blood vessels are very 
numerous and come from the vessels which supply the bladder 
and rectum. Their nerves come from the pelvic plexuses. 
Their inner surface is reticulate and wrinkled, like that of the 
gall bladder; some authors allege having here seen glands, (n. 
227.) 

76. WiNSLOW. {Expos. Anat.) The vesiculse seminales are 
two whitish, gibbous, soft bodies, about three or four finger- 
breadths long, one broad, and about the third of one in thick- 
ness. They are situated obliquely between the rectum and 
the lower part of the bladder, in such a manner that their 
superior extremities are at a distance from each other, while 
their lower extremities are united together between the extre- 
mities of the deferent canals, of which they imitate both the 
obliquity and the incurvation. They are irregularly roimded 
on the upper part, and their breadth decreases gradually from 
thence. By the union of their lower extremities, they form 
a kind of fork, the branches of which are broad and bent like 

1 See Plate m. ' 
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ram's homf*. These extremities are very narrow, and form 
by their union a small beak, which glides under the bladder to- 
ward its orifice, and continues its course in the groove of the 
prostates, and in the substance of the contiguous portion of the 
urethra, where their extremities at last pierce the substance 
of the caruncula. The inner substance of the vesiculse is 
plaited, and in a manner distinguished into several vesicular 
capsules by tortuous folds. Their external surface is invested 
with a fine membrane, which serves as a bridle to the folds; 
this membrane is a true continuation of the cellular tissue 
of the peritoneum. If the folds are laid out, and the tortuo- 
sities \mtwisted, a body of some length is found to be the result. 
Their inner surface is villous and glandular, and continually 
furnishes a particular juice which digests and perfects the 
seminal matter. (Tr. du Bos Ventre^ n. 545-548.) 

77. The passage of the vasa deferentia into the vesiculsB 
is very remarkable. I have already observed that these 
canals are curved backwards behind the bladder, and that their 
contracted extremities unite at that place. These extremi- 
ties unite in the form of an angle, and lie between the contigu- 
ous extremities of the vesicute. The union is so close that 
the adherent portions seem to form only one middle septum 
between the two tubes, each of which is formed partly by the 
extremity of one vas deferens and partly by the extremity 
of the neighboring vesicula. The lateral union of the extre- 
mity of each deferent canal with the corresponding vesicula 
seminaJis forms likewise a small particular septum which 
terminates in a crescent, like a small semilunar valve, — the 
extremity of the deferent canal being much narrower than 
that of the vesicula. This arrangement allows the fluid con- 
tained in each deferent canal to enter the contiguous vesicula, 
but prevents its exit from the vesicula into the deferent canal. 
If we blow into one of the vesicute seminales after compressing 
the urethra, the air inflates the contiguous vesicula and the 
urinary bladder, without passing into the vesicula or canal of 
the other side, unless we blow with violence. Finally, the 
two small tubes, each formed by the extremity of the deferent 
canal and vesicula, glide between the base of the prostates 
and the urethral canal; and, perforating the sides of the latter 
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obliquely, they terminate in the eanmcula. (Tr. du Bclb 
Venice, n. 549-552.) 

78. BoERHAAVB. (luBtit. Medic.) The vesiculae semi- 
nales, connected by men^branes to the posterior part of the 
neck of the bladder, are small blind intestines [folded together 
into gyres, crypts and recesses]. The ejaculatory vessel en- 
ters these little intestines in almos a straight line, near their 
most capacious fundus; and from this point each vesicula is 
furnished with an emissary canal which joins the former canal 
at an acute angle. These two emissaries, uniting in the urethra 
at an obtuse angle, terminate in a single emissary duct which 
opens into the urethra. Thus the seminal humor is expelled 
hither by three distinct mouths. Meantime, both the vesi- 
culse are bound together by a muscular membrane, (n. 648.) 

79. ScHURiG. (Spennaiologia.) Nature endows the vesi- 
cul» with a great many bendings, and distributes them into a 
kind of venereal woof consisting of eight or nine cells, (n. 35.) 
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Induction. 

80. In the course of nature, none but the superfluoue pari of 
the first animal essence and its spirits is sent away into the seed; 
thai part, namely, which is over and above after the proper qujanr 
tUy has been spent upon the blood, fibres, humors, glands, and 
members throughout the whole body, — in a word upon the universal 
economy. Those essences which are proper to each living creor 
ture are perpetually conceived and generated by their fountain^ 
heads in the most perfect little laboratories, that is, in the cortical 
glands of the brain, and are put forth to meet aU the uses of life. 
The organs which receive this most noble superfluity are the 
testicles; those which store it up are the vestcuUz seminales; and 
those which excrete it are the several parts of the urethra; where- 
fore aU these organs, caUed the genitals, stand out beyond the 
trunk of the body, and there, in due season receive wliat remains 
over and above the outlay of the system. These organs are formed, 
and they increase and decrease, in accordance with the whole of 
their use. Therefore, in the first age of life when no more is 
generated than is necessary for the formation, vegetation and 
nutrition of the growing body, for distribution to the whole economy, 
and for the animal functions, these organs are not perfected and 
opened for this %ise. But as soon as ever the upper parts of 
the organic body have attained a certain stated dimension, they 
then, for the first time, deposit this superfluity, — as wUn/essed in 
the middle period of life, [namely], in adolescence, manhood, and 
aduU age. Finally, in old age, when the surplus ceases and no 
more is produced than is fairly wanted to sustain the body, these 
organs are again closed, and diminish and shrink up; and, in 
fact, when the quantity excluded by its fountainrheads is insuffir 
dent for the body, as in cases of decrepitude, the very size of the 
body is lessened. Thtis aU things in the system in general, speci- 
fically and particularly, are exactly conformed and proportioned 
to the ratio of the supply and abundance of this the genuine animal 
essence, the first and the veriest, which rules everywhere in its 
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litUe world. This equilibrium or equation might righUy be 
termed pre-established animal harmony. But of these subjects, 
we shall speak at greater length in our psychological transac- 
tions. This superfluous part of the most noble animal sub* 
stancOy carried down irUo the testicles and there unloaded, is sent 
away through the vasa deferentia irUo the vesicuUB seminales 
and from the vesieuUe is finally drawn out through the urethral 
carud, into which last emissary channel, moreover, the grossest, 
vHest and last dregs of the blood are evacuated; for it is \a con- 
etant law of nature that firsts and lasts should meet together, to 
the end that all intermediaies may fiUy conspire to both the ends; 
for, by this means, the likeness of a perpetual gyre is represented 
in all the single parts. Respecting this constant law of nature, 
see what we have said above in various places.^ 

81. Bvi although this most noble essence of life thus appears 
as if it too were something excrementitious, from which the animal 
world must be purged as from a burden not conducive to its wd- 
fare; yet, since it is an essence within which is life and the first 
principles of the animal kingdom and the very nature thereof in 
her primes, therefore, this ivise provision is made for sending it 
away, not on the score of superfluity, bvi for the use of procreaiing 
offspring. For this reason all is so provided that the seed does 
not run out spontaneously or wiihoitt a cause, but is moved forward 
to its outlet by an antecedent wiU, an intermediary incitement, and 
a reception of objects and subjects offered to it and set before it, 
which complete the course of the means to the end; and thus, that, 
in man, it shall be dispensed rationally at the sams time that it 
is dispensed naturally. Moreover, care is taken and com- 
mand given, by a kind of rational instinct, that no more than 
the redundant portion of this most noble substance shall be thrown 
out, — and this lest any part of the individual life necessary to every 
one should be lost. This is the reason why this superfluous sulh 
etance does not flaw into the testicles all at once and at stated 
seasons only, but flows in successively and slowly in due propor- 
tion to its own generation and to the constitution of the body. And 
in order that this most noble extract may be drafted away succes- 
sively and in similar proportion through the vasa deferenOa into 
the vesicuUB seminales, and may there be collected as in a reposi- 

1 Sec n. 72. 
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tory, and be increased in quantity and perfected in quality unUl 
its supply is so copious and its quality such thai it ought to he 
sent away /or this use or end; in order also that it may stay there, 
and not hurst forth or break open the doors unJInl the final inciting 
forces are at handy—for these reasons, it is superabundantly 
provided thai it he oast out primarily for the use of procreation^ 
and secondarily for thai of evacuaOon; — reason and the mind 
being its dispensers. 

82. This superfluity of animal life, or of that essence wherein 
life so lies thai it deserves to be itself called life, is sent away 
especially into the testicles, and is there so prepared as to be the 
inmost, supreme, mast perfect and principal substance of the 
seed, and that which alone is genital and prolifi^c. This is col- 
lected in the vesicvla seminales, and there grows up and is per- 
fected uniU it has attained to su>ch quantity and quality thai it 
can go forth to the use foreordain^ by naiure. The seed may 
not improperly be compared with the seed of the subjects of the 
vegetable kingdom. Thus the seeds of trees and plants are inmost- 
ly enveloped in a kind of fruity sheath, and as soon as produced, 
they at once surround them^selves with a covering and integument 
whereby they may be immune from every aaddental injury, and 
may righHy perform the offices of rebirth. Then again th^ cover 
themselves round with a kind of flesh in considerable quantity; 
and this again they envelope in a coat or coais; as we see in various 
fruits, suah as grapes, berries and the like. Reasoning then from 
analogy to the present case, and supported also by the nature of 
the seed as made known by chemical experiments, and as inti- 
mately disclosed by the microscope, we may infer thai the seed is 
no simple substance, bui is doubly and trebly compounded; and 
thcU each integral part of it is a kind of fruit, in the inmost parts 
of which, are laid up the genuine sperms; which sperms are fur- 
titer surrounded by a common tunic, and these again, as new 
compositions or combined forms, have stretched around them a 
tegument or sheath of the most general kind. The parts of the 
seed thv^ grow through three dimensions, before they are per- 
fected and as it were ripened. The first dimension is perfected 
in the epididymides and vasa deferentia; the second and third, 
which are superinduced over the first, in the vesicuUe seminales. 
Thus the several parts of the seed are like little eggs surrounded 
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with membranous envelopea and an exquisitely fine sheU, and 
in whose inmost parts are laid up, like the seed in fruits, the 
true rudiments and stamina that are to supply the offspring 
with life and new generation. For this reason, the female organs, 
which are devoted to reception, conception and formation, are 
so formed as to again open up this humor in the same order as 
(hat in which it was fashioned in the male organs. I have feU 
called upon to briefly explain these preliminaries in order thai 
the reader may comprehend the entire process of generation in 
one general mew, and so may proceed to an examination of the 
several parts. And in what follows, I pray to be pardoned for 
making use of the terms in common use, in calling the first parts 
simple globules, the other or second parts, globules again com- 
pounded, and the third, true compound globules, — although it is 
plain enough that these first essences of the seed ought not to be 
called either parts or globules; yet since they must be expressed by 
intelligible words, such terms must be used cm are analogically 
suitable. 

83. With regard to the vcsicuUb seminales themselves: [1] 
They are organs thai collect and store up the first essence of the 
seed, or its simple globules in which lies the true seminal and 
generative power or life; in which respect they may be called 
Repositories and Reservoirs. [2] The vesicuUe seminales are 
also organs that digest the truly prolific, vital and seminal glo^ 
bales collected within them, rolling them about and well mingling 
them with grosser essences, to the end that they may be duly com-^ 
pounded into a form suitable for the use, and may he perfected 
and brought to maturity; in which respect the vesicuke may be 
denominated Laboratories. [S] Lastly, the vesicuUe seminales 
are organs that excite the other genital organs to action; nay, that 
erect the urethra itself and its parts, the corpora cavernosa and 
the penis, and thus cast out the store which they have laid up and 
duly elaborated; in which respect they may be called Dispensers 
and Erectors. For they are placed midway between the urethra 
and the testicles and look toward both. Hence, when we seek for 
the proximate cause of the operations which occur in the process 
of generation, we find it in the vesiculce seminales. Therefore 
we consider the vesiculce as being the seat and native land, the isle 
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and Paphos of Venvs,^ where her son Cupid is bom and from 
which he aims his darts which are said to wound two breasts. 
For from the state and changes of these vesicidce, combes the whole 
state of tiie effect, and the whole exercise of venery; and therefore 
they must be examined, not slightly, but thoroughly. Let us 
then weigh more searchingly, and one by one, (he operations of 
the three functions just enumerated. 

84. [First.] That the vesicuks seminales receive, collect, 
and store up the first essence of the seed, or its simple forms, or 
if you prefer, its globrdes, is manifest from the insertion of the vasa 
deferentia, which is siu^h thai, little by little and siuxessively, they 
derive through the narrowest orifices all the prime seminal material 
from the testicles; after deriving, receive it; after receiving, collect 
it; and after collecting, preserve it for a considerable time. All 
this is dear from a mere anatomical examination of the conr 
nection of the parts. Nothing can be plainer than that the 
testicles determine the whole of the substance extracted in 
their labyrinthine structure, into the vesiculse seminales alone; 
and also that the latter receive it when thus determined, and 
long retain and preserve it when received. For, as indicated 
above [n. 80-81], the testicles derive none but the superfluous 
portion of the prime essence; and this is done successively, that 
is to say, from the successive increment, the mass grows and 
is heaped up. 

85. Thus a quantity equal to generation is heaped up; and 
thus the vesicuUB are not only Repositories, but also Reservoirs; 
for they are divided into distinct little cells, and, like the intestines, 
they are capable of being unfolded; moreover, they are rugose or 
wrinkled, so that they have room for enlargement; and therefore, 
they are well adapted for the storing away of a lesser or greater 
quantity. Each vas deferens flows into the middle of the corre- 
sponding vesicula, and this middle is furnished with little 
compartments and cells which can be imfolded, as is evident 
not only from its rugosity and its consequent capacity for 
unfolding, but also from the effect itself; for the seed may be 
kept in the vesiculse seminales for a considerable period, and 
consequently may be collected there. The same is also a 
consequence following from the insinuation of the seed from the 

^ Paphos, a city in the island of Cyprus. It was particularly de- 
voted to the worship of Venus. 
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testicles through the vasa deferentia, which takes place succes- 
sively and little by little; and also from the length of time that 
it is kept in the vesiculse. For in order that the seed may serve its 
use for the new generation, not only quality is required, but also a 
sufficieni quantity. Without the vesuMUe seminales, this quantity 
could not be had. Were the seed drawn in immediately from the tes-- 
ticUs through the vasa deferentia and finaUy through the urethra 
into the womb, it would not produce an effect suitable to nature's 
laws. For if the quantity were scant, the effect would be rendered 
uncertain, and before it was reached, most of the seed would be 
volitalized, and perchance dissipated in the trabecular^ structure 
of the urethra and in the corpora cavernosa, or else in the blood 
and fibres, and so likeunse in the womb. Quantity, therefore, is a 
desideratum, to the end that the effect may be rendered cer- 
tain, and that the seed may not only line the walls of the uterus, 
but may also go up into the Fallopian tubes and the ovaries. 
This could not be the case if only a drop or two got in, which, 
sticking to a portion of the surface of the uterus, would there 
be arrested until its inner and more volatile essence was dissi- 
pated. It is therefore necessary that the seed should crowd 
the doors that lead to the ovaries and also that it should run 
through the expanded urethra, and on the way, fill in and 
fertilize all the adjacent parts. Moreover, were it to flow 
in immediately from the testicles, then, before it reached the 
middle of the urethra, it would be dissipated into auras. This, 
however, belongs to the matter of quality. 

86. [Second.] That the vesiculoe seminales digest the simple 
and primitive globules of the seed derived from the testicles, roll 
them about and thoroughly mingle them with grosser essences, is 
plain from their very structure and motive power, or from the 
effect itself. Thus these vesicuks produce, and give to the seed, 
not only quantity but also quality. Quantity is of no great 
import unless quality be also present; for it is the latter that 
gives the real power of prolification. A quantity of the right 
quality meets every requirement. The quality consists in this, 

^ Bodies whose membranes are The term, therefore, applies to the 

prolonged bo as to form septa testicles, the corpora cavernosa, 

and thus cells and cavities, are etc. 
said to be of trabecular structure. 
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that a qaarMiy of 'prolific seed or of primitive and truly vital sub^ 
stance be present and within. But this bare substance when not 
properly disposed into its form, being volatile and easily resolv^ 
able, can perform no itse unless, like the seeds of the vegetable king- 
dom, it be again and again enveloped with membranes. Nor can 
it be ihu^ enveloped unless suitable binding substances be at hand, 
which shaU colligate the primitive globules into grapeAike dusters, 
<is it were, and when colligated, shall wrap them round with a 
common tunic, and thu^ by repeated compositions, shall reduce 
them inio suitable forms. Namely, according to the description 
of the seed, whose inmost parts, and as it were centers, are 
occupied by the purest substances, while the grosser constitute 
its surface, just as in the little seeds of the vegetable kingdom; 
with this difference, however, that animal seeds need to be cov- 
ered only in the most delicate and slightest way, since they are 
to be again resolved and opened in the genital soil of the moth- 
er's womb; whereas the seeds of vegetables have to undergo 
the process in the bosom of the earth, and to this end, their 
tunics are comparatively thick, and only to be resolved by 
prolonged maceration and a species of putrefaction. In order 
then that an abundance of fluids suitable for the formation and 
composition of 8ixcA tunics, may run into the vesuniUe seminales, 
liquor of divers genera and spedee is derived into those vesicuUe; 
thai is to say, from the arteries sent hither from the rectum and 
bladder, comes a quantity of subtly sulphureous and urinoiLS 
elements; from the glands, called sebaceous glands, which beset 
the inner surface, a suitable and unctuous m<iUer; from the ceUutar 
tissue of the peritoneum and bladder, liquids which are adapted 
for uniting these menstrua; and lastly, from the fibres that corns 
hither through the vasa deferenJtia and end in the common tunic 
and the septa of the ceUs, and also from the nerves of the vesicuUe 
themselves, that spirit which is termed the animal spirit. Thus 
there is nothing absent that can be of service for uniting the semi- 
nal globules and weaving the tunics and inner forms of the seed. 
That an abundant supply of arteries is derived hither from 
the rectmn and from the whole extent of the bladder, is shown 
by anatomy. The arteries push on to this threshold, especi- 
ally since here is their terminus and as it were haven of rest; 
and on the way, they deposit all those refuse parts that are too 
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gross, and would not be serviceable for the above use. For 
they deposit this excrementitious portion both in the bladder 
and in the rectum, nor do they carry to the vesiculse any but 
the purer parts of the blood and serum. All these particulars 
are susceptible of anatomical demonstration. Anatomy also 
teaches us the mode in which the arteries are inserted into the 
vesiculffi. Moreover, that glands emulous of sebaceous glands, 
sprinkle on a fatty, unctuous and viscid hiunor, is a consequence 
from the recognized fact of the existence of such glands. The 
best anatomists recognize this fact, and indeed have discovered 
a number of glands on the internal surface of the vesiculse. 
That a certain liquid from the cellular tissues is also poured on, 
is evident not only from the continuity of the tunic of the 
vesicula with the peritoneum, bladder, and vasa deferentia, 
but also from anatomical experience; for when the vesiculse 
are inflated or injected, the air or injection not only expands 
the vesicula of that side, but also passes into the adjacent 
parts of the coat of the bladder and raises them, although it 
does not penetrate into the bladder; see Winslow [n. 77], and 
other anatomists. This watery fluid also, like the blood, 
unloads its more feculent serosity into the bladder and else- 
where, and carries to the vesicula only the pure serosity. 
Animal spirit also is copiously sprinkled on, — nervous fibre 
being continued, not only from the testicles and epididymides, 
through the vasa def erentia, to the whole tunic of the vesiculse 
and to their septa where it terminates, but also from the 
pelvic plexus; and whatever the fibres from these two sources 
carry, namely, animal spirits in considerable quantity, can 
be discharged nowhere else but at the end of the fibres. Thus 
nothing can possibly be wanting to the further composition of 
the seed; for whatever is at all capable of serving as a copulant 
or combiner is already at hand; that is to say, active spirit, a 
serum full of sulphureous elements, and at the same time a 
serum that is glutinous and subtly fatty. This, however, is 
not the place to consider the mode in which the several ele- 
ments are copulated. 

87 Bid in order that these several elements may be properly 
combinedy and each obtain its own place in a fitting manner, 
they require to be perpetually rolled round and round, and thor- 
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aughly mingled together. And to produce this result, a gyratory 
motion is requisite, — a motion which nowhere in the body exists 
in greaier perfection, or springs from more numerous causes than 
in these Utile vesiculce seminaUs. For the inmost motion of aU 
the fluid parts here, is induced by the influx of the seminal 
globides from the vasa deferentia, and by the spirits themselves 
which flow in through the nerve, and also by the other menstrua 
which are insinv/iied through their own proper orifices; moreover 
also by the fibres themselves, which are of a two-fold origin; and 
particularly by the simpler fibres which emukUe a like motion as 
the spirits they enclose, and which, by their tremiscence, ad as 
instrumental causes to recruit the intrinsic motion of the fluids. 
For in the affection and act of venery, is involved a kind of subtle 
trembling motion of the purest kind, which is communicated to the 
several nervous fibres of the whole system. And in addition to 
this inm4)st and intrinsic motion, another and more general 
motion is brought in by the muscular membrane which covers the 
vesiailoe and girds them vnth a tunic, and which is described by 
mnny anatomists as being of a robust structure. A motion stiU 
more general, or the most general motion, is contributed by the 
peritoneum and the mu^scles of the abdomen; for the peritoneum 
constitutes the outmost tunic of the vesiculcB, and communicates 
to them all the motion of the abdomen, — which motion is perpetual, 
and which is varied according to aU the natural and voluntary 
actions of the body and lungs. Thtis there are cau^ses of motion 
which are particular, general and most general, all of which 
excite and impel the vesiculos and the fluids contained therein, into 
a gyratory or circulatory motion from one ceU to another, and so 
through a circle. This gyratory motion is in agreement with the 
form of fluxion of the parts, — a form which gives to the vesiculoB 
such a figure thcU they flow around agreeably to their own nature. 
From this it may be inferred, that the parts of the seed are here 
raised to their third dimension. The purest parts of the seed, 
which flow in through the vasa deferentia and carry an intrinsic 
motion into the whole mass, are the most active and mobile of 
all; so much so that their motion may be compared to the form 
of the modifications of the purer aura, being vortical and per- 
petually gyratory. Similar also is the motion of the fibres that 
set up this motion; on which subject see our Doctrine of 
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Forms/ and Modifications.* Every time that aught of this 
sperm is instilled through the vasa deferentia, a motion of this 
kind is brought in; at the same moment, it is brought in also by 
the fibres that are everywhere scattered about through the 
septa of the vesiculse and added thereto. Moreover, the muscu- 
lar timic which is excited synchronously with the fibre of the 
urethra, penis and the other genital organs, also contributes. 
The peritonemn is constricted and expanded every time any 
natural actions exist, as, for instance, in every respiration, in 
throwing, in stretching of the loins and arms, in struggling, 
fighting, walking, running, riding, discharging the feces and 
urine. But since this motion is a motion of a most general 
kind, it does not act on the inmost parts, but kneads, presses, 
and rolls the seminal mass, only in a general way. From this 
triple motion, and also from the form of motion relatively to 
the form of the ducts and of the consequent circulation through 
the cells, it may be inferred, that the genuine sperm is raised 
and compounded to the third dimension. The rules of the 
induction are established by the rules of the Doctrine of Forms. 
88. Thus the seed is perfected and brought to maturity; that 
is to say, each part of it is carried to the third dimension and gets 
embodiment, in order to give it consistency and ensure its due 
conveyance through the canal of the urethra into the womb. This 
maturation or ripening is produced not only by the action of time, 
but (dso by the continual circumvolution and kneading of the 
fluids of different hinds which flow in. In these respects animal 
nature resembles vegetable, in that seeds require to be ripened be- 
fore they can perform their use. To secure this end moreover, 
ripe and virile age is requisite; for in the first period of life, before 
the more virile years commence, the testicles and vasa deferentia 
pour in only the vital sperms; the next period pours on a greater 
abundance of juice and copidating humor; thus the seed is per^ 
fected, and is emitted more fit for generation and without the loss 
of the virile powers. These particulars are intelligible by com- 
parison with the seeds of the vegetable kingdom. They are 
also confirmed by the facts of the case, and particularly by the 

^SeetheFiBRE, n. 265. 

* See n. 20, note, and consult the author's Ontology. 
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actual variety of the seed in respect to color, consistency, and 
other varieties. 

89. The seedy therefore, gets its quality in the vesicviee semi- 
nales. This quality is of considerable variance^ so that the seed 
in one subject is not of like quality with that in another; for it may 
contain less or more of vital or procreative sperm, also less or 
mxyre of humor apparently seminal; or the sperms themselves may 
be too closely implicated and stu4Jc in the parts of the humor, so 
thai in the womb they can hardly he resolved; or they may be too 
loosely cohererU with this humor; or they may be of different 
consistencies or groupings. These varieties are also observable 
by differences in color, density, quantity, and chemical compo- 
sition. Moreover, in the seed are sometimes represented little 
insects or living corpuscles. The causes of the varieties in quality 
depend on the period of age, the time of the seed^s ripening, the 
frequency of venery, the degree and state of desire, the constitution 
of the body, and the contingency of several diseases. It is in the 
vesiculoe that the seed is first changed, infected, and putrified into 
the matter of gonorrhea, — the sperm in the testicles, epididymides^ 
and vasa deferentia remaining entirely uninjured. Thus aU the 
quantity and quality of the seed is to be attributed to these vesi- 
cuUb, which on this account merit to be termed the grottoes of 
Venu^ and Cupid.^ 

90. [Third.] As to the remaining point, namely: The 
vesiculoB seminales are also the first and principal organs that by 
their active force excite the desire of venery and enkindle its flame. 
For they are extremely sensitive, and they convey to the cerebellum 
the state of the seed and particularly the state of its activity; and 
the cerebellum, excited by the caress, straightway rouses into this 
desire all its fibres and the whole of its nervous system. For in 
the vesicuUe are fibres and septa of the most delicate kind, and, 
moreover, a papillary or villous tunic which, like the organs of 
touch, perceives every vibratory touch and modification. By this 
perception, the fibres of the cerebrum {which are implicated vrith 
those of the cerebellum all over the body), and hence also its sen- 
soria, are roused up; hence comes desire and pruritus. The 

^ Crypta veneris ei cupidinis. The initial capital, otherwise the phrase 
translator has supplied the words must he translated, "The grottoes 
"veneris et cupidinis" with an of venery and desire." 
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villous or papillary tunic which invests the inner surface of the 
vesiculsB, is mentioned by Winslow [n. 76.] It is the more 
sensitive in proportion as all comers of it are filled, particu- 
larly when a plentiful collection of seed presses out the tunics 
with their papillse and intensifies the sensation. To this end 
nervous fibres are derived thither from the pelvic plexus. 
Sense can no more be denied to these papilte than to the fibres 
everywhere present in the skin, especially since it is proved by 
the very effect. Desire is kindled into pruriency when there is 
a large quantity of seed (genitura), or when the seed is some- 
what acrid and pricking. The circulation and intrinsic motion 
in the vesiculse must necessarily agitate the fibres and also the 
septa, which are of a membranous character; but the faculty 
of sensation implanted in these vesiculse seems to be of such 
a nature that their papillse are sentient of the intrinsic motion 
of the genuine sperm, while their membranes are sentient of 
the more general motion. Hence results the variety of the 
affection, or of the effect. The veaiculce seminales are excited 
in another way, namely, hy way of the external aeneeSj thcU is to 
say, by objects seen, touched, kissed, embraced; yea, and immedi- 
alely by the very imagination of siuJi things. Hence the animtis^ 
falls prone into the affection of venery, and in this state, the fibres, 
both of the cerebrum and cerebellum and consequently the fibres of 
the whole body, are seized with a delicious and inmost tremble, and 
expand andcordract. Such is also the case with the internal sensory 
organs or the cortical glands themselves. The effect at once goes 
dovm to the vesiculce seminales where is heaped up the very matter 
of venery, which is straightway excited to a similar tremiscence 
and motion. Hence desire is aroused, and is enkindled even to 
pruriency; for the sensaiion then returns from the vesiculcB through 
the fibres to the cerebrum and cerebellum. Thus the vesiculce 
seminales are both the first and the Uist bounds whence comes the 
venereal affection. That the testicles are not such bounds except 
where there is a pure affection, that is, genuine conjugial love, 
will be pointed out below. 

^By the animus is meant the to ^'mind" (mens), which signi- 

lower mind, fonned by images en- fies the superior mind formed by 

tering in through the senses; the intellectual ideas, 
word is used in contradistinction 
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91. The vestculce aeminales are also the first impulswe causes 
thcU ered the urethra and the corpiM cavernosum which surrounds 
ity that is to say, the penis; for by the aroused motion of their 
enclosed seminal substance, they agitate the beginnings of the 
urethra, Us caruncula, and the other parts, and these, vibrating 
with this caress or titiUation, lay open the several pores into 
which the nervous spirit and the blood then flow without impedi- 
ment; which effect is a continuation of the cause. For as the 
least fibres are set open by thai desire, so the compound fibres 
are set open by a similar force, which gains increase in the 
vesiculcs. Thu^s the vesumlcs seminales are not only Repositories, 
but also Erectors. We shall treat of the proximate causes of 
erection in the following pages. But of this proximate cause, 
the proximate or efficient cause is the excitation of the seminal 
hmnor; for the tunics and septa of the vesiculse are continued 
through the two ducts all the way to the caruncula, where lie 
the accelerator muscles; and all the vibration that is impressed 
on the little tunics and septa of the vesiculse passes immediately 
to the caruncula, whither those orifices penetrate. But of 
this, more anon. 

92. But the causes of the excitation of the seed of the vesiculos 
into that intrinsic motion which agitates the fibres of the urethra, 
are many in number, being both internal and external. The 
causes are inmost when the cerebrum and cerebellum, roused up 
by objects either external or internal, act through the fibres on the 
vesumUs seminales and their spermatic humor; internal or middle, 
when that humor is abundant or when its character is siuJi that, 
on the least excitation, it rushes into a motion and pruritus of the 
kind; and exterior when the penis, the glans penis, or the parts 
corUiniums therewith, are rubbed,— for a similar friction then 
flows by continuity all the way to the vesiculas, and the animus 
itself then concurs, being similarly affected. This follows as a 
consequence from what was said above, for given the cause, 
the effect also is given. 

93. That it is the vesiculce and not the testes that produce 
the erection and expansion of the urethra, is abundantly evident 
from the case of those who have no testicles, — whether they have 
lost them by excision or castration, or from any other cause, — 
who, nevertheless, during the erection of the penis emit a humor not 
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unlike the seminal fluid. It is also evident from the stiffening 
of the penis in sleep, when either the fibres of the cerebellum are 
quite detached from those of the cerdmjim and left to themselves, 
or the urinary bladder is distended, and, in consequence, the 
vesictiUB seminales become more expanded in aU directions, and 
the seed compressed in their ceUs, makes a strong push for its 
orifices, namely the beginnings of the urethra and the caruncula. 
If the testes were the efficient cause of erection, the penis of 
castrated persons could not possibly swell up. Nor could there 
be any swelling of the penis unless something like seed were 
contained in the vcsiculse seminales; and since this something 
is made up of the supply of humor treated of above, it is a sign 
that the efficient cause of erection lies in these vesiculs and 
their inciting humor, and not in the testicles. 

94. Furthermore, the vesicuUe seminales dispose and excite to 
co-operation, not only their fleshy appendage, thai is to say, the 
penis, but also the vasa deferentia and the testicles. Thus the 
veeicuke act, as from a centre, both upon the parts that precede 
and upon those that follow. For the proximate tunic encircling 
the vesiculcB, and the septa of their ceUs, is continued from the 
fibres of the vasa deferentia, and hence from those of the epididy^ 
mides and of the tunica aSmginea of the testicles. StiU this 
tunic cannot pass irUo the structure of the testes unless its intrinsic 
motion be that of the genuine sperm, that is to say, unless its 
subtle tremiscences be those of the simple fibres. This follows 
from the connection of the parts. For the fibre is continued from 
the testicles into the vesiculse, but not from the vesiculse into 
the testes. All sensation, whence results action, is propagated 
to the antecedent parts of the fibres, that is, from lasts to the 
first; for example, from the organs of touch, taste, smell, 
hearing, to the cerebrum and the beginnings of the fibres. 
But motion is propagated to the consequents of the fibres, that 
is, from first ends to last; for example, from the cerebrum to the 
muscles. The like is the case here in the vesiculse, the origin 
of whose fibres is in the testes; and therefore, the exquisite 
sensation of the vesiculse goes back to its beginnings in the two 
testes. Still the latter are not therefore excited to action; 
for the efficient cause of the motion of the testes arises from the 
beginning of its fibres, that is, from the cerebellum,~they 
7 07 
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themselves not being the cause of their own motion. This is 
a wise institution for preventing the testes from breaking out 
into action every time the vesiculae seminales do so, for they 
would then allure from the blood and the fibres an excessive 
quantity of spirits, and thus would exhaust the body; for 
which reason they are no more strongly excited than is pro- 
portionate to the strength of the desire that kindles the animus. 
95. While we are on these topics, and before going further, it 
may be proper to add that there are as many degrees of venereal 
love OS there are degrees of composition in the parts of the seed, 
or, as there are degrees of composition in the fibres themselves. 
The First Degree is the purest, and is the conjugial degree, 
which alone deserves properly to be called love. It regards no 
other end than that of propagation; and U is the inmost degree 
being the degree of the soul itself, which ai no tims regards the 
effect unless at the same time it regards the end in the effect. It 
excites the simple fibres, consequently the testicles themMhes, 
immediately, and, by means of the testicles, the vesicuke; or, 
what amounts to the same thing, it excites thai purest vital essence 
which constitutes the genuine sperm. This love refreshes and 
renovates the nervous system, but never destroys it; for it vivifies the 
inm4>st factories of the cerebrum and cerebellum and excites them 
to restore the seed in a quantity equal to that which they expend. 
The Second Degree of venereal love is thai which is excited, not 
rationally, bui naturally, namely, by cbfeds appealing through 
the external senses by touch, kisses, embraces, conversation^ 
fancies. Seized urUh desire, it regards no other end than thai ii 
shaU bum to enjoy those delights which have been insinuated [by 
the senses[ and ai the same time heightened by the imagination. 
This love excites, not the simple fibres, bui the first compound 
fibres, — not the first vital essence, but the spirit of the compound 
fibre, which is called the animal spirit. It does not immediately 
invade the testes but the vesicular seminales, from which it is 
reflected to the testes; consequently, it invades, not the first, bui 
the second composition of the seed, to the dimension whereof this 
degree of tremiscence is adequate. If it is called into play too 
frequently, and spends more than the superfiuous part of the 
seed, ii inanimates the nervous and sanguineous systems, pro- 
ducing lassitude, heat, cold, and other conditions, which are the 
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cause of diseases arising from deficiency of ike spirits. But 
the THIRD or last and lowest degree of uenery is lasdviousnesSy 
when it is excited by divers external causes, thai is, by frictions^ 
potions, drugs, and other unlawful means of the same sort, be- 
yond nature*s needs. This degree of venery is most highly 
injurious to life, and it aitacks none but tiie grosser fibres, the 
blood itself, and the last composition of the seed. Irritating these 
to motion, it infests the organs themselves and soon destroys them; 
for it begins in lasts, that is to say, in the blood or arteries; and 
it regards no other end than kLsdviousness, — and this without 
any previous desire. 

96. But to resume. Because the seed of the vesiadoB seminales 
has sometimes too great a viscidity by reason of its long retention 
in these organs, and hence is sometimes rendered too sluggish 
and insufficiently fluid; therefore, to aUow of its being vivified in 
Iheactof emission, and excited to its proper vital motion, a further 
means of efflux is provided from the vasa deferentia into the 
urethra direct. Thus the seed is so attempered and qualified that 
it bursts forth with fuller effect and surer use. There is also a 
passage opening from the vasa deferentia into the urethra; 
but before entering this passage, the seed first meets the 
seed that comes from the vesiculse. All dangers are provided 
against, — and this in order that, in the course of nature, 
nothing may be wanting to ensure the attainment of the end 
which is the propagation of offspring; for the sperm of the 
vasa deferentia is the vital and prolific thing which in the very 
act is mingled with the seminal material. 
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CHAPTER VI 

The Prostates. 

97« Heister. {Campend. Anat.) The prostates, or more 
properly speaking the prostate/ is a single body, globose, 
heartshaped, situated just in front of the neck of the bladder, 
and completely surrounding the beginning of the urethra. 
Its size is about that of a walnut. At its posterior part it has 
two natiform prominences. In the urethra it has also an 
eminence called the caput gallinaginis,^ with two little orifices 
which are common to the ejaculatory ducts and the vesiculse 
seminales, and a little sinus frequently set between these ori- 
fices. Its substance is glandular and spongy, and is surrounded 
by a strong membrane. The little foramina and excretory 
ducts of this gland excrete a whitish humor from its little 
crypts into the urethra. In the human subject there are ten 
or twelve of these foramina; in dogs they are very numerous. 
The prostate has its vessels in common with the vesiculse 
seminales. (n. 228.) 

98. WiNSLOW. (Expos. Anat.) The first portion of the 
urethra, or that portion which is not covered by the cavernous 
substance and which from the bladder to the bulb is only a 
simple membranous canal, is sustained by a large, moderately 
firm, whitish mass, of the shape of a chestnut, and situated 
between the bladder and the bulb of the urethra, its base being 
toward the bladder, its apex toward the bulb, and its sides 
looking upward and downward. This body is termed the 
prostate; it appears to be divided into two lobes, by a fissure 
which runs along its upper side from the base to the apex. 
The first portion of the urethra lies in this fissure, but it closely 
adheres to the mass of the prostates to which it is united. 
The body of the prostates lies on the rectum, and their apex 

^ See Plate III, fig. 1. caput galli, canmcula, venimon-* 

* Called aliBO the crista galli, tanum, and urethral crest. 
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is under the internal lip of the arch of the pubic bone. Their 
substance is spongy, but very compact. In each lobe there are 
several follicles which open into the first portion of the lu-ethra 
toward the bottom of the fiissure. (Tr. du Baa Vent,, n. 534- 
536.) 

99. The caruncula, situated at the bottom of the cavity of 
the first portion of the urethra, or that portion which lies 
within the prostates, is a longish eminence, [large on the back 
part, and] terminating forwards in a point; it is also called the 
caput galli, and verumontanum. The large portion of it is 
commonly perforated by two foramina, sometimes only by 
one, seldom by three; these are the orifices of the excretory 
canals of the vesiculse seminales. Each orifice has a small 
thin membranous border, which can serve as a valve to the 
excretory ducts of the vesiculse. On each side of the large 
portion of the caruncula, there are four, five or six little foramina 
ranged in a crescent round its lateral parts; these are the orifices 
of the excretory canals of the prostates. They come from the 
follicles, and run in a very oblique course to the orifices, in 
a kind of membranous duplicatiu*e. (Ibid., n. 543, 544.) 

100. BoERHAAVE. (Instttut. Med.) In the place where 
the outlet of the vesiculse seminales opens into the urethra, the 
latter is surrounded by the prostate gland. This is single, 
continuous, conical, environed with muscular fibres, and made 
up of twelve distinct glandular groups, the glands of each 
group terminating by their emissary ducts in a single little sac 
into which they pour their hiunor. Hence we have twelve 
distinct sacs, opening by as many distinct and considerable 
emissary ducts into the cavity of the urethra, in such manner 
that the orifices surroimd on all sides the outlet of the vesiculse 
seminales. At this point, therefore, the seed and the humor of 
the prostate are accurately mingled, the vesicuke and prostates 
being surrounded by the same muscular membrane. The 
hmnor made in the prostate is bland, fatty, white, and abim- 
dant. (n. 652, 653.) 

101. MoRGAGNi. (Advers. Aruit.) The humor secreted 
in the prostate gland, is sometimes so much altered, that in 
several cases I have found it coagulated into a number of 
granules of a darkish yellow color like tobacco; and these I 
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have observed) not only in the urethra at the orifices of the 
ducts of the prostate, but also in almost the entire substance of 
the latter, wherever it was cut into. (IV. § 14, p. 24.) In 
several dead subjects Morgagni found in the caruncula a small 
longitudinal sinus [situated between the ejaculatory sinuses], 
which presumably communicated with the seminal ducts; for 
when the vesiculse seminales were compressed the seed flowed 
into this sinus^ (IV, §3, p. 6), 

102. WiNSLOW. (Expos, Anat.) The superior prostatic 
muscles are two thin planes attached to the upper part of the 
interior side of the rami of the pubic bones, from whence they 
spread over the prostates into which they are inserted. The 
inferior prostatic muscles are small transverse planes, each of 
which is attached to the S3rmph3rsis between the ramus of the 
pubic bone and the ischium, and from thence runs transversely, 
till it meets its fellow from the other side under the prostates, 
to which they are both strongly connected, serving as a girth 
or suspensory. They may be considered as the small or inter- 
nal transversales, [and the two superior muscles as the great or 
external]. They have likewise some connection with the 
point at which all the other muscles of the urethra and penis 
meet. (Tr. du Bos Ventre, n. 574, 575.) 

^The sinus here referred to, is the prostatic utricle; see Plate I. 
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Induction. 

103. In order thai the vesiculoB seminales may act upon the 
urethra and its surrounding flesh so (hat it shall receive and expel 
the seminal humor; and (hat they may dispose the several parts 
to the effect of the end; (hey require (he aid of the prostate gland, 
which must be dose to (hem and in contact vnth them and must 
engird the orifice or beginning of the ureOira; and moreover, of 
ffujtt liMe body common to both (he vesicuUe and the prostate, which 
is called (he verumontanum, caput galli, or caruncula. For 
instruments and organs are necessary in order that (he principal 
cause may extend the sphere of Us operation. The instrumental 
causes comprise all (hose parts (hat are visible in and about the 
urethra, the chief of which, however, is the prostate, which, besides 
serving (he function of mediation also streng(hens (he first portion 
of (he ureOira and disposes it for proper action. And in (he 
present case, such instruments are all (he more necessary, since, 
in (he dispensation of (he seed, innumerable (hings occur, and in 
order to render these possible, the organs must be so disposed as to 
correspond to the several modes. That the vesiculse seminales 
and the prostates communicate very closely is apparent from 
their juxtaposition, contact, and insertion. It is also appar- 
ent that what is called the muscular coat is common to them 
both; and moreover, that the emissary ducts of the vesiculse 
and prostate meet in one eminence, namely in the caput galli. 
Anatomy also shows us that the prostate completely siurrounds 
the beginning of the urethra leaving only a fissure which affords 
a passage to the two emissary ducts of the vesiculse seminales; 
an almost similar fissure is also found at the end of theiu^thra, 
— ^these two fissures communicating with each other. For 
the urethra, that is, its membranous cavity, is continued from the 
prostate; and in (his way (he action of the urethra depends upon 
(he action of (he prostate, or on (hat of (he vesiculce seminales by 
means of the prostate. But since (he vesicuUe seminales act pri- 
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marily upon the urethra and also upon the prostaie, it follows that 
there is some middle or third uniting body, which combines the 
two actions. This third body is the caput galli or caruncula; for 
into this caruncula, as into a common terminus, flow in two ducts 
from the vesicaUB seminales and several from the prostate. From 
Otis pointy therefore, arises the combined action of the two bodies. 
That this caruncula is a kind of appendage and third or uniting 
body to the vesicuke seminales and the prostate, is apparent 
from the insertion of the ducts of the vesicuke seminales and of 
those of the prostate, which, however, enter it in different ways. 

104. The prostate also guards against anything from the 
vesiculos rushing out into the urethra before the uUimaie effect is 
reached; the caruncula also keeps like guard. For without these 
two organs and their assistance the seed would drip away Uttle 
by little in scattered quantities, before the ultimate effect alluded to, 
that is to say, before the ojcI; and the end in view would be lost. 
These organs are like two bars that prevent the seed from 
being thrown forth before it has acquired due quantity and 
quality. This is evident, not only from their organism, but 
also from the effect. For unless these bars be broken through 
by some force, that is to say, violently, no passage is afforded^ 
and the knocking at the doors is fruitless. Violence is first 
brought to bear when they can no longer resist the impelling 
force. As regards the effect, there can be no room for doubt. 
In this place it comes to be deduced only partially, because 
from anatomy; but it is necessary to explore the mode [in 
which this effect is produced], as based on the organic con- 
formation. 

105. The causes of excitation and propulsion are internal and 
external; and their instrumental causes are the vesicuUe seminales, 
prostate, and caruncula. The internal causes are all things 
whatsoever which excite the desire of venery, which causes are 
first called internal when they possess the halls of the cerebrum 
and cerebellum, that is to say, the animus. As soon as the cere-- 
bellum or its little sensories are possessed by this desire, then all 
its fibre from the beginning to the ends is not only opened out, but 
is also seized unth the subtlest and purest tremiscence. From 
this cause results not only the discharge of the spirits, but also a 
similar tremiscence or internal motion of the sperm; and especi-* 
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aUy is this the case in the vesicuUB semindUs where the sperm 
resides in gathered store. This motion rouses up the vesicuUe 
and their walls and septa, imparting to them a continuous effort to 
rush out of doors, — an effort which is all the stronger in proportion 
as the supply of seed is greater. The case is not unlike what 
obtains in the other evacuations; as in the evacuation of the urine 
from the bladder, and the feces from the rectum; but in these 
cases, the effort is grosser, blunter, and more sensible. This is 
what is called pruriency for the act, that is, for coition, — ^as is 
shown by the sensation itself, and by the perceptible effort 
felt at the time. The case is the same whether there be an 
overabundance of seed or a scanty supply, — ^the intrinsic 
activity still urges it on. This activity is the result of divers 
causes; but of these we have treated above [n. 92]. Such, 
then, are the internal causes. 

106. The external causes of the excitation and propulsion of 
the seed, are siuJi as spring from cauMs in the urethra as well as 
outside the urethra, and stimulate to the act. For the glans of the 
urethra, that is, of the penis, being papillary, is very sensitive, 
and when gently and softly stroked by contact with the vulva and 
by the repeated motion of the prefptice upon it to and fro, produces 
a similar but grosser effect. Simultaneously the same effect is 
also produced by the band under the urethra, which is continued 
externally around the scrotum and perineum all the way to the 
anus, and internally, through the urethra, to the prostate; and 
also by the middle partition of the scrotum. These causes are 
called external, because they arise [not] immediately from the 
fountain-head and beginning of the fibres, but from their ends,^ 
and from the last terminus of the organs. For every papilla 
is sensitive, and conveys its sense backwards to the antece- 
dents of its fibres. Sensation is a touch, and touch may be 
likened to a tremiscence of that degree; which, because it is so 
pure, is not recognized as a tremiscence, but as a modifica- 
tion. 

107. The whole of this subtle tremiscence or modification 

> Hae causae extemaa dicurUur, ed this by ioBerting rum (not) after 

quia immediate ab ipsoforUe et prinr quia, and by changing stu (or) to 

cipio fibrarum wu a fintbus earum. eed (but). 
In the translation, we have amend- 
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meets in the vemculoB seminales and the prostate. The modiHr 
cation thai arises from the internal cause is concentrated into 
the vesicidcB seminales; that which arises from, external causes, 
into the prostate; and finally both into the caruncula, which is the 
meafis of union between the two. Thus the prostate receives 
the inlemal cause mediately from the vesiculce seminales; and 
the vesiculoBf the external causes mediately from the prostate. 
This is confirmed by the connection of the fibres; for all the 
fibres that are sent by the brain towards the genital organs, 
are first transmitted to the testicles, from whence they are 
reflected through the vasa deferentia to the vesicuke semi- 
nales; besides which, fibres from the pelvic plexus are also 
carried thither; thus the vesiculse must certainly receive the 
last impetus of the modifications of the cerebellum. But 
the fibres that are extended all the way to the urethra, and, 
through the urethra, to the glans penis, are continued from 
the prostate; hence, the last terminus of the modification, 
or rather of the friction, of the glans is found in the prostate; 
that is to say, the external causes there end. Thus it is, 
that the tremor of the prostate is communicated to the vesi- 
cuke, and that of the vesiculse to the prostate, and both tre- 
mors to the caruncula. 

108. In order that the venereal desire, from whatsoever cause 
arising, may burst forth into act, it is necessary that the internal 
and external causes concur. The internal cause alone does not 
produce the effect; for when nature proceeds from her inmost 
causes to her outmost, that is, to effects, she goes by steps or de- 
grees, in order that when she arrives at the effect, causes may be 
excited here also, — namely, those causes which we have called ex- 
ternal. For no effect in uUimates is produced by the inmost cause 
without an orderly progression of means or middle causes. That 
external causes concur to the whole effect, is plainly revealed 
to us when we consider the act of coition or venery. For 
the glans of the urethra, that is, of the penis, is then in the 
highest degree of expansion, and hence in the height of sensi- 
bility; and during the coition and congress this glans is touch- 
ed in divers ways and soothed by all that it meets. The 
prepuce likewise is drawn over it backwards and forwards, 
and the frenum or urethra is alternately tightened and re- 
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laxed. Thus external causes are at hand which conspire with 
the internal to one and the same effect. 

109. Until aU the causes meet and are raised to the highest 
power, the effect is not produced. Meanwhile the seed of the 
vesicuUe acts on its dtuis, and the [humor of\ the prostate like- 
wise on its; but the caruncula is not opened to transmit these 
humors until the last force has come on; which is so violent thai 
the caruncula is opened, thctt is, grants a passage not spontanea 
ously, but by the force applied. Thus there is no gentle trans- 
mission of the seed, bui an ejaculation. These ducts are ex- 
ceedingly fine, and unless force be applied, they do not trans- 
mit the least dew of moisture. And therefore the two ducts 
of the vesicuke seminales pass through the naked base of the 
caruncula, while the ten or twelve ducts of the prostate, fine like 
the others, decussate with each other and by this mechanism, as 
it were obstruct their own passages. The ducts of the vesiculse 
seminales form in the caruncula a species of valve; see Win- 
slow [n. 99]. Moreover, the vesicute are corrugated and 
when distended can swell out to a great size and thus afford 
room for the urgent seed before it bursts forth. The prostate 
also has its appendages, called the natiform prominences [see 
Heister, n. 97]; so that it thus possesses receptacles apart from 
its follicles, which are many in number. Moreover, in some 
subjects, the caruncula is provided with a little sinus of its 
own. All which shows that every precaution is taken to 
prevent the seed, now exiled and conveyed to its last station, 
from bursting forth without the aid of an efficient cause. 
Moreover, if by long protracted continence a quantity of seed 
is collected, the vesiculse seminales can send their superfluity 
back again into the blood, — ^for there are veins close at hand 
to absorb it, and, in addition, the glands conspicuous in the 
vesiculffi seem to be of an amphibious or hermaphroditic nature 
(like those visible in the intestines and skin, of which we have 
treated above^), which can either transmit the genital humor 
into the vesiculse, or reabsorb it. For it is clear that the 

^The reference is probably to does not deal with the glands of 

preceding parts of the Animal the Intestines. The reader is, 

Kingdom, see Preface. The Eco- therefore, referred to 1 A. K. 124 

NOMT or THE Animal Kingdom scq.f and particularly n. 138. 
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genital humor often passes back into the blood. But as to 
whether anything of the same kind happens in the prostate^ — 
this we may indeed siumise, but cannot assert. 

110. To enable the seminal humor to burst forth andy as it 
were, to break through its barriers, there is required not only a 
quickened irUrinsic motion of the genuine sperm, bui also, and 
at the same time, a similar correspondent motion of its siibse^ 
quent compounds; into which motion they cannot be excited, save 
by external causes. In addition, there is required a reciprocal 
action of the tunics and septa, both those ihai compose the 
texture of the vesicuhe and those thai compose the texture of the 
prostate and its foUides. In the aet itself, that is, in the last 
effect, there is required the force of the muscular tunic, or of the 
muscles which properly belong to the prostate, and are called 
the superior and transverse prostatic muscles. When these are 
called into play, (hey superadd a force that overcomes the resist- 
ance. Hence, in the act there is a kind of convulsion of the 
muscular fibres and particularly of the prostate. For the 
superior muscle, attached to the pubic bone, and the trans- 
verse muscle, attached between the pubic bone and the ischium, 
send motive fibres over the prostate, and thereby form a kind 
of muscular tunic; see Winslow [n. 102] and Boerhaave [n. 
97]. This tunic is also continued in a measure over the vesi- 
culse. Thus when these fibres act, they compress both the 
prostate and the vesicular, and this in the most powerful 
manner when coition is going on, that is to say, when the 
internal and external causes, excited to the highest degree, 
concur. In the healthy natural state, this force is so pro- 
portioned that the resistance is overcome, but only in the last 
degree of the impelling causes. 

111. The muscular fibres of the prostate are not excited to the 
highest degree of activity, that is to say, to the convulsion, unless, 
moreover, a cause be added which does not come into play except 
in the act itself, that is to say, by the reciprocal agitation of the 
pubic bone and the ischium; for by this agitation the fibres, atter- 
nately contracting and relaxing, put the utmost force of action 
into the muscle. Without this accessory cause of the action of 
the muscles, in the healthy state when there is a natural resistr- 
ance, no effect would follow; for this force it is that overcomes 
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the resistance or the reactive force. I do not intend in this place 
to treat of the causes of the action of the muscles; but it should 
be mentioned in passing, that these causes are internal and 
external, — ^the internal springing from the very beginnings in 
both brains, and the external arising in the body itself, namely 
by frictions and subtle tremiscences; just as is observed in the 
phrenic nerve, which when subjected to friction, excites and 
constricts the whole diaphragm.^ Moreover, touch applied 
to the muscular fibres of the heart and stomach, even after the 
parts have been cut away from the body, affords the same 
phenomenon, — as innumerable experiments testify. The like 
may be said of traction, — ^as again proved by many trials; for 
when traction is applied to a nerve, the muscle is powerfully 
contracted. In the present case, this is effected by the above 
mentioned agitation of the person. The fibre expands and 
swells oui under sweet and soothing friction; and as the fibre 
sweUs, so it is shortened or diminished in extent; hence the muscle 
is then contracted, and acts on the space that it encloses. This is 
the reason thai while the intrinsic motion of the fluids and the 
blandly tremulous motion of the fibres is going on, the whole of 
the motive fibre around the prostate and vesicals seminales is 
contracted. Thus, from causes internal and external, aU the 
fibre of these organs acts on the enclosed liquid and urges its 
escape; not however to such a degree Oiat the reaction wiU be over^ 
come until the local agitation of the bones of the pelvis comes in 
aid. But these points will be explained more clearly further 
on, as well as in the chapter on the Muscular Fibre.^ 

112. In order then, that the act of coition may not be hindered 
by the act of evacuating either the bladder or the bowels, particti- 
lar provisions are made. Thus it is provided that the prostate 
shaU lie on the intestine; and the intestine is so bound to the 
bladder that the two cannot act simultaneously. For when the 
rectum swMs up, as during evacuation, the prostate is pressed 
but not the vesiculce seminales, and then all the motive fibres of 
the muscles are relaxed, so that there is no action of the tunic or 
of the individual fibres upon the prostate and vesiculce, but only 

^ See A. K. 449 notes y and z. far as we know, is any mention 
' No such chapter is included in made of it; see Periostbxtm, n. 5, 
the work on the Fibre, nor, so note. 
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a general adion, whereby no libidinmis exdiemerU is produced; 
and therefore also, we then push the pelvic bones forward, but 
in the act of venery the pelvis is allured backwards. 

113. The humor thai escapes in abundance from the prostate 
{which is a gland) y and is sprinkled into the urethra, is accuraldy 
commingled, dose under the caruncula, with the spermatic humor 
that flows in from the vesiculcBf and with Oiat pure sperm that 
flows into the urethra immediately from the vasa defererUia. For 
the ducts of the vesiculse seminales pass through the caruncula; 
likewise also the ducts of the vasa deferentia, which combine 
with the former: but the ducts of the prostate, to the number 
of ten or twelve, pass through a particular membrane, and 
being disposed about the sides of the caruncula, they cannot 
elsewhere vomit their humor than immediately beneath it. 
It must necessarily follow, therefore, that the two himiors are 
accurately commingled. And this in siuJi fashion that the 
humor of the prostate is scattered about over the whole circumr- 
ference of the urethra lying immediately beneath it, and lines 
the entire waU of its cavity; while the seed or genital humor holds 
the middle place and cannot leap against these waUs until it has 
first mixed itself in with the humor of the prostate. For the 
lateral ducts scatter their humor to the sides, but the middle 
ducts to the axis; so that the seed cannot possibly touch the 
walls unless it first passes through this humor. Nature ap- 
pears to have guarded against this contingency by the obli- 
quity and decussation of the prostatic ducts; for they run 
obliquely, and on the way, they intersect each other, see the 
writers on anatomy. Hence, when this himior is violently 
injected it is carried in these directions, that is to say, round 
all the sides,- by way of circumgyration. Wherefore, this humor ^ 
which in itself is bland, milky, fatty, and abounding, — not unlike 
the humor excreted into the vesiculce seminales from the arteries, — 
at once absorbs, envelops, and enfolds the seed of the vesiculce 
and vasa deferentia, lest any portion thereof that is not yet suf- 
fUAenUy compounded, formed and ripened, should impinge upon 
the walls and be resolved back into its primitive and volatile essence; 
or should fall into the veins and little pits of the urethra, and thus 
be lost; and in order that all the genuine sperm enfolded in this 
humor may be safely carried through the whole urethral caruU to 
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the place of exit, and thus show forth its destined iise. This 
humor is similar to the humor excreted by the arteries into the 
vesiculse seminales. For the arteries are the same for both 
organs, and spring from the same trunk. Hence the humor 
is homogeneous, that is, of a quality exactly suited to the seed. 
The sperm that passes from the vasa deferentia immediately 
into the urethra is not yet full grown or entirely formed, but 
is virgin, tender, pure, volatile; and imless it were instantly 
enfolded in the humor of the prostate, then, at the least con- 
tact with the urethra and its walls, — ^which are variously 
hollowed out, and therefore perhaps, befouled with the residue 
of the urine, — it would at once be resolved and dissipated. 
There is also a similar sperm in considerable quantity in the 
vesiculse seminales, for that which has recently come into 
them cannot yet have been brought to its right state; and 
this also, unless so enveloped, would likewise fly away; for 
where there is an intrinsic motion, there solution and the change 
of many parts is going on. Again, if by excessive delay and 
prolonged rest, the seed be too much condensed, it is at once 
irrigated by this moisture and suitably dissolved. This humor 
therefore, is not only the vehicle of the seed, but is also its 
conserver and restorer. It also increases the quantity, being 
itself copious, and much more abundant than the seminal 
humor coming from the vesiculse. Thus the seed emitted 
from the vesiculffi, on meeting this hmnor does not fall into 
any empty cavity. Without this enfolding humor the very 
small quantity of sperm emitted from the vesiculse seminales 
would be dissipated without eflFect, even in the womb, where 
it would be absorbed by its lacunse and veins before ever it 
came in contact with the ovaries. The afi9ux of this humor 
appears to be so great, particularly in the act, as to make it 
the largest constituent of the seed (genitura). Without it, 
repeated acts could not so frequently take place; for no greater 
quantity [of humor of this kind] runs into the vesiculse semi- 
nales than suflSces for the supply of the sperm, the remainder 
being reabsorbed. In what has been said, it has been my 
wish to give an idea of the utility of this humor. 

114. // we properly consider the operation of the prostate, 
together with the co-operation of the vesiculw seminales, it may 
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appear that this humor of the prostate runs before the humor of 
the vesiculcB, in order, like a hide, to be ready in its bed to receive 
the bridegroom. This follows from the connection of the active 
forces of which we have already spoken; for the prostate is 
furnished with muscles and is compressed by a muscular coat 
direct; not so, however, the vesiculsB seminales, which appear 
to borrow their muscular coat from the prostate. Hence, 
this coat is everywhere more present and stronger on the latter, 
and also prior, — and this in order that the prolific or fruitful 
seed may not slip away. So perhaps this humor also rushes 
out first, that it may hospitably receive the approaching 
seminal humor. Thus all the means that can possibly be 
required for the right attainment of the end are provided with 
the utmost wisdom. 

115. If there be a sinus in the caruncula, according to the 
observation of Morgagni [n. 101], the seed tarries there also 
before being expelled. A sinus however, appears to be formed 
by interrupted coition, when the seed pushes forward into the 
ducts but is not emitted; hence often gonorrhea. 
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CHAPTER VII 

The Ubethra. 

116. Heistbr. (Compend. Anai.) The urethra* is a mem- 
branous, nearly cylindrical canal, continuous with the neck 
of the bladder, and reaching to the extremity of the glans 
penis. It is situated in the groove formed on the lower side 
of the penis by the interstice between the two corpora caver- 
nosa. It is not a straight tube, but is bent in a remarkable 
manner. It is twelve or thirteen inches long. Its calibre is 
about equal to that of a goose-quill. It is made up of two 
robust membranes, between which lies a spongy or cavernous 
substance wherein, according to some anatomists, are found 
minute glands. The bulb or protuberance, is that part which 
lies next the prostate. It is thicker than the rest, an inch 
long, bears some resemblance to the bulb of a small onion, and is 
of a thickish spongy texture. The inner surface of the urethra 
exhibits various little foramina, round and oblong, and also 
little canals, from which in many cases a viscid liquid may be 
expressed which lubricates the urethra, (n. 229.) 

117. It has three mucous glands called Cowper's Glands. 
Two of these, situated one on each side of the urethra, lie 
between the accelerator muscles^ and the bulb, are of an oval 
figure, a little compressed, and about the size of a small bean. 
They convey a clear mucous liquid into the urethra by a par- 
ticular excretory duct nearly two finger-breadths long, and 
which perforates both the coats of the urethra. (Heister him- 
self has not found these glands as large as described by Cow- 
per, and he doubts whether they are always present. Mor- 
gagni indeed affirms that he has found them in most subjects, 
and sometimes as large as a small kidney bean. Nota, 29.) 

^ See Plate III. campreMor hulbi and, from its origin 

* The accderalor vriruB, also call- and insertion, the htilbihcavemosua; 
ed the ^acuUUor aeminis^ the see n. 124. 
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Cowper's third gland^ is said to be situated in the angle formed 
by the curvature of the urethra under the pubic bones within 
the spongy or cavernous body of the lu^ethra, and is figured as 
lentil-shaped; but Heister himself has not been able to find it. 
Littre's gland lies between the two membranes of the urethra 
just in front of the prostate; is of a dun red color; an inch 
broad, and two lines thick; surrounds the inner membrane of 
the urethra like a girdle; and perforates it by a number of 
minute mouths through which a mucous liquid is supplied, 
(n. 230-231.) 

118. The vessels of the urethra and penis, are: 1. Arteries 
from the hypogastric and pudendal arteries. 2. Veins pro- 
vided with valves; but in the penis, and later, under the pubic 
bones, they form surprising anastomoses called by Santorinus 
the labyrinth. The nerves come from the last nerves of the 
sacrum. There are also lymphatic vessels, (n. 232.) 

119. WiNBLOw. (Expos. Anat.) The Urethra is the third 
of the spongy tubes which make up the principal part of the 
penis. It closely adheres to the corpora cavernosa through 
the whole length of the inferior groove formed by their union. 
It differs from the other two, both in being narrower, and in 
forming a canal. In substance, it is spongy and cavernous, 
except a small portion next the bladder; its inner and outer 
surfaces, or convexity and concavity, are membranous. It 
is at first no more than a membranous canal continued from 
the anterior opening of the bladder, which is called the neck 
of the bladder, — ^a name that would be more proper for this 
first portion of the urethra. About one and a half finger's- 
breadth from its origin, it encounters a spongy substance like 
that of the corpora cavernosa, only finer, which surrounds it 
through the whole extent of the inferior groove of the corpora 
cavernosa. The BvJb. This spongy substance does not at 
once surround the urethra, but first forms an oblong body like a 
pear or onion, which is attached only to the lower convex sur- 

^The name, Cowper's Gland, is is found only occasionally, and 

now generally confined to the two is sometimes called the anieriar 

glands previously described in the pro9kUe, or anteprosiaHc gland, — 

text. The third, which lies in front though these terms are also appUed 

of and between Ciowper's glands, to designate Ciowper's Glands. 
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face of the canal, but afterwards splits in two and completely 
engirds it. This body is called the bulb of the urethra. It 
is larger than any other part of that canal. Interiorly it is 
divided into two lateral parts by a very fine membranous 
septum, and therefore, when inflated, it appears double or 
with two heads. {Tr. du Bos Ventre , n. 530-533.) 

120. LacuncB. The inside of the urethral canal is beset 
with innumelrable capillary bloodvessels of the finest kind. 
It is also perforated by a great number of longish foramina 
and lacuns, some of which, especially those near the glans, are 
more conspicuous than the rest. These lacunse are the orifices 
of the minute excretory ducts of the same number of small 
glands which are dispersed throughout the substance of the 
urethra. The excretory tubes sometimes run for some dis- 
tance in the spongy substance along the convex side of the 
internal membrane of the urethra, and open obliquely into 
the urethral canal. The edges of the lacunse are semilunar or 
crescentic by reason of the obliquity of their openings. {Tr. 
du Bas Vent., n. 553-554.) 

121. Anteproatatic glands.^ A little way from the begm- 
ning of the spongy substance of the urethra, we meet with two 
lacim® larger than the rest, and whose ducts are quite long. 
They lead from two glands situated on the two convex sides 
of the cellular substance of the urethra near the bulb. Each 
of them is about the size of a cherry Hstone, but somewhat long 
and flat. They are entirely smrounded by the accelerator 
muscles. There is a third body of the same kind [situated 
more anteriorly]. (Ibid, n. 555.) 

122. The Ccunty of the urethra is not everywhere round. 
Towards the glans it becomes broader as well as flatter on 
each side, especially in the glans itself where it forms a kind 
of oval or navicular fossula. Its extreme orifice or fissure 
is much smaller than the rest of the cavity. It seems to be 
surrounded by fleshy fibres. (Tr. du Bas VerUre, n. 556-657.) 

123. Glans. The cellular substance of the urethra [having 
reached the extremity of the corpora cavernosa] forms a large 
head called the glans, which is the common capital of the three 
spongy pillars; it is, however, a continuation of the spongy 

^ Wmdow here refers to the two glands of Cowper. 
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substance of the urethra [and adheres to the extremity of the 
corpora cavernosa without any direct conununication there- 
with]. If it be inflated, the glans and bulb swell up, but not 
the corpora cavernosa; if, however, one of the latter be inflated, 
the air passes inunediately into the other, but not into the 
urethra and glans. The circumference of the glans at its 
base is somewhat greater than that of the corpora cavernosa. 
Its spongy substance is dense and uniform next the corpora 
cavernosa, but around the urethra it is no denser than the 
urethra before the formation of the glans. The canal of the 
urethra does not lie in the middle of the glans, but passes 
through its lower side. The whole convexity of the glans is 
furnished with a flne villous substance which is very sensitive 
and is covered by a fine membrane resembling the red part 
of the lips. The circumference of the base of the glans has a 
double row of fine papillae, which may be regarded as sebaceous 
glands. (Tr. du Bas Ventre, n. 637-542.) 

124, Mtiscles. The bulbo-cavemosi or accelerator muscles 
form first of all a penniform muscle by means of a middle 
tendon attached to the lower part of the interosseous ligament 
of the pubic bone and to the imion of the transverse muscles 
[of the perinemn] with the cutaneous sphincters of the anus. 
From thence they pass in an expanded form imder the bulb of 
the urethra, covering both bulb and urethra and adhering 
in some measure to both, as high as the origin of the suspen- 
sory ligament, — the middle tendon answering to the septum 
of the bulb. Afterwards the two fleshy planes separate, and 
run obliquely right and left, upwards and forwards, embracing 
the two corpora cavernosa [in the sides of which respectively 
they are inserted]. The middle tendon adheres very strongly 
to the lower part of the septum of the bulb, in which, and in 
the urethra itself, several of the fibres of these muscles are 
attached. The transverse muscles [of the perineum] run from 
the pubic bone and the ischium to the prostates, where they 
meet, and form conunonly a kind of digastric muscle, the 
middle of which gives a common point of insertion to the 
muscles of the urethra and to the cutaneous sphincters of the 
anus. (Tr. du Bas Vent., n. 571-573.) 

125. [Vessels.] The arteries come principally from the 
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internal iliac or hypogastric arteries, and some also from the 
external iliac and the crural. — At the arch of the pubic bone 
a venous plexus is seen, which covers the upper convexity of 
the first portion of the urethra before the latter is surrounded 
by the spongy substance. It comes from the union of the 
hypogastric branches. {Tr. du Bos Vent, 576, 581.) 

126, BoERHAAVB. (InstU. Med.) The cavernous sub- 
stance of the urethra is thickest between the end of the pro- 
state and the union of the corpora cavernosa; afterwards, it 
is thinner through the whole of its coiu*se, but again thickens 
at the fore part of the penis, where it constitutes the exterior 
spongy surface of the glans, terminating in a raised border 
or rim about the connection of the prepuce, (n. 654.) 

127. MoRGAGNi. (Advers. Anat.) [Morgagni has observed 
on the upper wall of the urethral canal a number of foramina 
arranged in a line lengthwise to the urethra. They are rarely 
more than ten or eleven in number, or less than three or four, 
and the largest of them is usually that which is situated nearest 
the orifice, from which it is distant about an inch. These 
foramina are never so large but that they can be covered by 
a grain of wheat, and are rarely so small as not to admit a 
bristle. They are elliptical and sometimes triangular in shape, 
and are extended forwards longitudinally in the direction of 
the urethra. When pressed, they emit a whitish, thick, and 
sluggish liquor exactly like the liquor of Cowper's glands. If 
the finger be pressed above the foramen and drawn down- 
wards [t. e. towards the orifice] drops of this liquor will be 
squeezed out; but not so readily if the finger is pressed below 
the foramen, or at its sides, and drawn towards it. In like 
manner, if a style or bristle is forced through the foramen 
upwards, it passes with great ease; but not so if the direction 
in which it is pushed be downwards [i. e. towards the glans], 
or sideways. Therefore, these foramina run for the most part 
in the same direction as the urethra. They are set, not in 
the lower, but in the upper wall of the urethra. Canals stretch 
from these foramina directly under the internal membrane of 
the urethra, and are of various lengths. On opening the larg- 
est of them lengthwise, they were found to be lined with a 
membrane like the urethra, which in its turn, was pierced by 
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foramina, which expressed into the canal a liquor similar to 
that just described. Besides these larger foramina and the 
particular foramina within the ducts], Morgagni mentions 
having seen innumerable minute ducts and foramina in the 
urethra [which pierce it at the sides of the large foramina and 
sometimes above and below them] (I, § 10). Morgagni ob- 
serves that the ducts or canals are the first seat of virulent 
gonorrhea; and indeed, the larger ducts,--as he found to be the 
case in three or four of his patients, who felt the first pain in 
that part of the urethra where the largest of the little canals 
are generally found, namely, an inch from the urethral 
orifice (IV, § 9). He also speaks of other little canals which 
run into the larger ones (Index s. v. Urethra) [and observes 
that as the mouths of the latter are always found in the upper 
wall of the urethra, so the smaller canals within them are al- 
ways found in the upper part of the larger canals, and run 
longitudinally in the direction of the urethra. A bristle in- 
serted in one of these little canals takes a horizontal direction 
towards the prostate gland] (IV, §17, p. 31). He speaks also 
of the description of the glands given by Terraneus (IV, § 7 seq.) . 



118 



Digitized by 



Google 



THE URETHRA 128 



Induction. 

128. As the prostate is prefixed in a general manner to the 
beginning of the urethra, so it is succeeded by that thick substance, 
termed the bulb, stretched out in front of the spongy or cavernous 
substance of the urethra, with which the prostate and the prior or 
membranous part of the urethra communicates; and by the bidb, 
it is contimums with aU the urethral substance down to the glans; 
by the bulb, also, it is likewise connected with all the substance of 
the penis, thai is, with the corpora cavernosa. ThiMS the bidb 
is the means of union and communication between all the parts 
comprised in the whole of this m^ember. It does not at once encircle 
the urethra, but, pyriform in shape, runs from the region of the 
prostate to its seat, where it unfolds, and surrounds the beginning 
of the urethra. Its motive or muscular membrane it takes from 
the accelerator musdes, whose fibres it afterwards transmits out- 
wards, forwards, backwards, and on all sides, to the corpora 
cavernosa. In this place the whole active force of the prostate 
and the neighboring parts, and of the entire urethra, spreads 
itself over the substance of the whole member; more immedi- 
ately, it spreads itself around the urethra itself, to which the 
muscular fibre above referred to is adherent, and almost 
enters into the [urethral] membrane. In order then, that no 
part of the bulb may be out of the reach of these invading 
forces this muscle is attached to the septum which divides 
the bulb into two; and from here it enters into the whole 
substance of the bulb, and from this substance into the whole 
penis and its spongy substance. For it is attached to the 
suspensory ligament, where all the forces are concentrated, 
and at the same time it pours itself into that substance in a 
detailed manner. Wherefore the bulb is the terminus or goal 
whence issue aU the active forces, both those from the prostate and 
vesiculce and those from the cavernous canal and glans of the 
urethra. From tiiis goal there is then an extension into the 
whole circumjacent substance, which determines and concentrates 
all its vibrations towards this common bond under the urethra, ae 
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towards a genuine axis. Nature is always like herself. Where 
she pours forth forces, she always determines them to some 
central axis; as is the case in the whole body^ in the several 
muscles, in the testes, and everywhere else; see above [n. 38]; 
otherwise, she would never be able to institute any of her 
games in a distinct manner. For she passes from particulars 
to generals, and from generals to most generals; thus, from 
one degree to another, that is to say, according to order. 
Judgment respecting the determinations of forces must be 
made from the continuity of fibres and substances; for there 
are no forces where there are not substances. Thus it is 
from the connection of substances, that judgment must be 
made respecting the determination of forces through the 
urethra and around it. Tlvus the hulb is a kind of bridge thai 
connects the testideSy vasa deferentia, vesicuUe seminales, prostate 
gland, caruncida, and the membranous part of the urethra^ to 
the several parts that succeed them and lie around them, — and 
this, by means of fibres and membranes of different orders, AU 
the modificatory vibrations, therefore, both those thai pa^s from 
the antecedents and those thai pass from the consequents, con- 
tinuaUy pass by this bridge distinctly into all the neighborhood; 
by which mxians, therefore, no part of a wJbration or mjodification 
once begun can fail to arrive at consciousness. The same vibra- 
tions pass, indeed, from all points of the urethra and its mem- 
brane and fibre, and from the vessels round about, into the 
substances of the penis, but in a general manner, and indis- 
tinctly. To produce distinctness and thus conformity to 
rules and enduringness, there must be a starting-point, a 
field or course, and a goal. The starting-pomt is the bulb, 
the course is the entire penis, the goal is that ligament under 
the urethra, where the three cavernous bodies all meet together. 
Besides these, there are also several secondary and particular 
starting points, goals, and courses, for the exploration of which 
ages would barely suffice. They are easily recognized, how- 
ever, from the general rule; for what nature is in great things 
that also is she in things lesser and least, with a difference of 
perfection in form, determination, and every quality and effect. 
It is then the more necessary that all things be here done mth the 
vimost distinctness, since upon this depends an effect so necessary 
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as the generation of the race, and since this effect requires the 
suitable disposition of all the parts, — a disposition which is here 
obtained, solely by a kind of stibOe and imperceptible vibration 
of them all, and their consequent opening, constriction, and ex- 
tension. But of these subjects, we shall treat more in detail 
later on, when we come to speak of the corpora cavernosa. 

129. Humor and mucus in large quantities, not only from 
the prostate gland but also from several other glands of some 
considerable size lying between the two membranes and vrithin 
the cavernous substance of the urethra, flows inio this seminal and 
urinary canal and adds itself especially to the effluent seed (geni- 
tura). For a large number of excretory ducts and lacuruB are 
visible, and innumerable lesser orifices which are scarcely to be 
seen by the microscope unless the urethra be stretched. Cowper 
found three glands of the size of cherry stones, each with its 
excretory duct; and Morgagni confirms his accoimt, although 
others have looked for these glands in vain. Littre, moreover, 
found another gland almost environing the circumference of 
the urethra. Terraneus and Morgagni describe innumerable 
and almost imperceptible orifices through which a continual 
moisture transudes; there are also foimd lacunae of divers 
forms, elongated, oval and rounded [n. 127]. For where there 
are not glands visibly grouped into a mass, there are still sources 
of supply for this humor. For when any artery has filled its 
vein with blood, and the blood cannot get out from one or the other, 
such artery then maintains a state resembling inflammation and 
cbstruction, as it were; in which state, agreeably to the universal 
custom in other members and in mv^les, a copious mucous serum 
is excreted, which is determined through the minutest duvets, either 
into some lafger common duct, or immediately into the grand duct, 
that is, the urethra. Thus, if there be no glands, nevertheless, 
there are at hand as many similar springs of mu^oits serum as 
there are extremities of the serous du^ of the arteries. These 
numerous orifices or oscula can originate only from the arteri- 
oles aaid their little gyres and circumvolutions in the fine 
cavernous substance; for the like occurs here as in obstructed 
and inflamed members and muscles. The fact that an ob- 
struction does exist, and of such kind that the arterial blood 
cannot be discharged except into the veins, and that the 
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venous blood cannot be dischai^ed at all, is a point which will 
be established presently. There is, therefore, no need for 
glands; which may, or may not, be present; for these springs 
or sources may be multiplied, and may abundantly compen- 
sate for the absence of glands. 

130. A humor of this kind appears to serve rather for the use 
of the outpouring seed, than for that of the urine; and for hibri- 
eating (he walls of the urethra and guarding against the acrimony 
of the urine. For it has scarcely any power of coming forth, when 
the penis is relaxed or flaccid; but when the urethra is on the 
stretch andihe cavernous substance is erected, and when likewise the 
vessels and excretory duels are stretched forward and their orifices 
and lacunas thus drawn open, then it rushes out, and sometimes 
visibly runs before the genuine seed. If glands be present, they 
are still excited to action only during the general erection of the 
member, or when the neighboring vessels and fibres, including 
the muscular fibres, begin to act, — which does not happen when 
the urethra is relaxed. In this latter case, the ducts are folded 
together and block up their own passages, and the orifices or 
lacunse close up; for, by the meeting of their borders, they 
produce a kind of semilunar valve. The same thing is proved 
by the effect; for when the penis has been long on the stretch 
and the ardor of desire is felt, a humor oozes out, which like 
the humor of the prostate, runs before the seed. 

131. Throughout the whole length of the urethra, this humor 
sprinkles the seminal humor, and n4>t only produces a sufficient 
quantity therein and serves it as a vehicle, but also diligently 
hinders the seminal essence from being poured around, and from 
leaping up against the walls of the urethra and being absorbed by 
the so numerous veins and litHe mouths seated therein, — chliging 
it throughout the whole urethra to maintain the middle axis. For 
whatever is purest and most noble, is also inmost and occupies 
the center. In this, the case is the same in the general as in all the 
particulars. This is the common rule in universal nature. 
Order itself prescribes it, — as may be seen in our Doctrine of 
Order.* That the cause may constantly give forth the effect, 

^The DocnuKE of Order was this title has been found among 
to form part of Transaction V, see Swedenborg's MSS. In the second 
above, n. 20, note; but no work of volume of the Economy or the 
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it is necessary that this noblest essence keep the central axis, 
both while it is passing through the urethra and also when it 
falls into the womb. Otherwise, were it thrown out to the 
circumferences, it might easily be lost and the effect thus be 
rendered uncertain. Moreover, the purest seed does not of 
its own accord run out to the circumferences, for it excels all 
other essences in mobility; and therefore, to prevent it from 
being determined elsewhere by necessity, it is besprinkled 
from the very first orifice of the urethra, that is, from the 
caruncula, with a humor which forbids its approach to the 
walls; just as in the case of the prostatic humor, as shown 
above [n. 113]. The same phenomenon is still more visible 
in the several arteries or arterial canals; for the better blood 
there keeps to the axis, while the viler blood and the serum 
possesses the circumference; see Transaction I.^ 

132. Moreover, this mucotca humor aitenuates the seminal 
humor in case the latter be too thick, and thickens it if it be too 
Oiin, imparting to it consistency and temper, thai it may serve its 
use in the womb. This hmnor is not watery, but is slightly 
viscid and coherent, or of a middle nature between glue and 
pure water. It therefore tempers the too thick seed which, 
by remaining too long in the vesiculse seminales, has become 
somewhat dry; and it also condenses the more fluid seed which 
has not yet been ripened by due delay in the vesicute. That 
the nature of this humor approximates to the nature of the 
seminal humor, is evident from the fact that venereal gonor- 
rhea attacks with its poison, first, the juice of which we are 
speaking, then the purer blood, and finally the seed of the 
vesiculse, see Morgagni [n. 73]. This would not be the case 
were there not an aflSnity between them. 

133. There are innumerable impulsive causes that urge on the 
progress of the seed and humor to the ouUet; for there is not a 
fibre, a bloodvessel, a part of a membrane, an excretory duct into 
the urethra, nor a part of the humor or of the seed itself, that does 
not augment and determine the motion, so ffiat the seed shall break 

Animal Kingdom, n. 210, he which doctrine may be seen in 

identifies the Doctrine of Order as the Introduction to Rational Psy- 

the, "Doctrine of Series and chology in 2 E. A. K. 579 aeq. 
Degrees," a full exposition of ^ See 1 E. A. K., 47. 
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atU by way of ejacuUUion. That there is not here a simple 
transmission, but an ejaculation, is evident from the very 
effect. How the several parts contribute to the production 
of this effect, wi 1 require to be demonstrated of these parts 
one by one. The whole venereal affection or desire induces a 
certain universal change on boUi the nervous and the sanguineous 
systems, and consequently on the whole body, and especially on 
the organs devoted to generation. For it not only opens (he 
several fibres, but also brings them into a most subtle and pure 
vibration and modification, which, however, by reason of the ex- 
ceeding swiftness of its moments, is imperceptible. This modifi^ 
cation is of the inmost kind and invades the simpler fibres, and 
consequently all those fibres, of which not only the testicles^ but 
also the vesiculcB seminales are compounded, and, moreover, the 
membranes of the urethra, and the cavernous substances. To 
these latter is added another and grosser modificaiory vibration, 
which results from the touch of the glans and of its vHUms cutide 
and papillas, and which insinuates itself into the urethra, and 
likewise into the cavernous bodies. Since, therefore, the whole 
siibstance of the penis and urethra, and of its appendages is 
carried away into a similar vibration, so also the genuine sperm 
and the seminal humor formed therefrom, is carried away into a 
similar vibration or intrinsic motion. This is Uie cause of the 
state of activity of the whole seminal material; for according as is 
the state that lies in the tunics and their fibres, such also is the 
state communicated to the enclosed fluid, since the two mutually 
and exactly correspond to each other. Of these subjects, we 
shall treat more fully in what follows. When, from the causes 
just mentioned, this motion is communicated to the fluid parts, a 
determination is required, or a force determining these parts to 
their outlets. For when the fluid parts are set in this intrinsic 
motion, noUvmg more is required than a determining force to 
enable them to rush on with the impetus they have already acquired. 
The determinant forces are as many as are the excretory ducts, all 
of which run from the prostates, along the length of the urethra, 
towards the fissure at its terminal orifice. The two seminal du^s 
direct their course thither; the duds of the prostate pass around 
the caruncula into the cavity of the urethra; the ducts of the other 
glands are extended forwards, lengthwise to the urethral membrane, 
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/or some inches, and where they issue forth, they pass obliquely 
and end for the most part in oblong lacurue and canals, — as is also 
the case with (he other innumerable and Uss perceptible dtuis. 
When these ducts unanimously sprinkle their humor into the 
urethra, they determine U to the next following parts, that is to 
say, forwards. ThiLS, as many as are the little m<mths, and as 
many as are the dews issuing therefrom, so many are the forces 
determinant in the direction of the urethra. That these ducts 
run under the membrane of the urethra for the distance of 
an inch before coming to their outlet, is confirmed both by 
anatomists and by ocular inspection. Cowper's glands ^ctend 
their ducts to the length of two inches; and the other and smaller 
ducts are extended in a similar direction, — ^as was clearly ob- 
served by Morgagni by the insertion of a bristle into them [n. 
127]. The lacunsB, likewise, attest this by their oblong form. 
Hence, all the humor expressed from them is carried into the 
lu^thral canal quite obliquely, and thus determines every 
little part of the canal in a forward direction. We may ima- 
gine the same thing with respect to any mucous fluid running 
through a canal; if there be innumerable points that urge 
the volume to one quarter, it cannot fail to be determined 
thither. The force moreover, is greatest if it runs in, not so 
much obliquely, but almost horizontally. From the forces thus 
multiplied throughout the whole circumference, inevitably 
results the determination of the volume, — a volume which is 
already set in the effort to fluxion; so that nothing is wanting 
but the determination. 

134. Every humor of this kind that flows into the urethra rushes 
in with a certain force; for it does not burst out from its ducts until 
the reactive force is conquered by the active force. This was 
demonstrated of the humor that bursts forth from the vesiculas 
seminales and the prostate [n. 109-111]. It is the muscular 
tunic and the reciprocal act that JinaUy overcomes the resisting 
force. The same thing occurs also in the several ducts and tubules 
that creep along the membrane of the urethra from the glands or 
arteries. For when the urethra is put on the stretch and these 
ducts are drawn forwards, the latter are not opened until a superior 
force comes on, which is strong enough to open these little canals. 
Thus, wheresoever in the urethra any humor escapes, it is pressed 
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out, and by an overwhelming forcCj urges on the surface of the 
UUle volume; and tiivs the volume is pushed on from every pointy 
and is impelled to flow out, not genUy, but swiftly; that is to say, 
it is ejaculated. The less power is required for this end, inas- 
much as the sperm itself, which is intimately enclosed and 
keeps the central suds, is volatile and mobile on its account. 
This determinative and impulsive force is increased according to 
the magnitude of the volume, that is to say, near the extreme fissure 
of (he urethra, which likewise resists a litHe; for it is seen to be 
surrounded by mvMular fibres. Wherefore, with aU these causes 
to urge it on, the seed may be said to be not simply transmitted 
but to be ejaculated. The cavity of the urethra is larger and 
more capacious at the beginning; afterwards it decreases in 
size; but towards the glans, it again enlarges, and soon after- 
wards, near the outlet contracts, — and this to the end that 
it may biu^t through the door with the more violence and in 
the ratio of the magnitude of the volume that is urging it on. 
There is no muscular compression of the mrethra, but rather 
an opening up, together with extension; and therefore the 
force of this eruption is produced by more hidden causes, 
namely, by those that produce the forces of speed and fluxion 
in similar bodies and fluids. But respecting the active force of 
the mrethra by reason of vibration, we shall have to confirm 
its existence presently. All this force coming from the entire 
bulk of the penis, is concentrated upon the urethra. 
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CHAPTER VIII 

The Psnis and Cobpoba Cavbbnosa. 

135. HsiSTER. (Compend. Anat.) The common integu- 
ments of the penis are the cuticle and the cutis. The prepuce 
is a duplicature of the skin covering the glans; at its lower part 
is the frenum; both are beset with nervous papilke and with 
glands, or more properly speaking, follicles, termed glandulse 
odoriferse. The tunic proper to the penis is robust, of a ten- 
dinous character, siuroirnds the other substances of the penis 
and is sometimes double, with an interposed cellular tissue 
which is conspicuous after inflation and drying. The two 
corpora cavernosa or spongy bodies constitute the chief bulk 
of the penis. They are separate from each other in their 
origin, arising on each side from the pubic bones from a kind 
of peculiar beds; coming together, they then extend all the 
way to the glans. If liquid or air be driven into them, or if 
they be injected with mercxuy, the penis becomes stiff and 
swollen. The septum or partition between the two corpora 
cavernosa arises from the juncture of the walls of those bodies. 
Behind it is comparatively thick; in front, it is thinner and is 
perforated like a sieve. The ligament of Vesaliu^ is the liga- 
ment which joins the penis to the S5rmphysis of the pubic bones. 
(In one subject, Heister found also two lateral ligaments which 
arose from the pubic bones on each side just above the origin 
of the erector muscles, [and were inserted into the sides of the 
corpora cavernosa above the insertion of the same muscles]. 
But he found these ligaments in only three cases, Nota 28.) 
The muscles of the penis serve principaUy for its erection. Its 
vessels are remarkable for their abundance and distribution. 
Its glans or balanus has a smooth polished surface, and by 
reason of its nervous papiUffi is extremely sensitive. Beneath 
the termination of the urethra is the frenum. The posterior 

^ Called a]flo the SuBpensoiy Lagameat. 
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circumference of the glans is called the corona, underneath 
which lies the neck. Some anatomists state that there are 
little glands on these parts, Santorinus says that these are 
little orifices or ducts. The substance of the glans consists 
of epidermis and a cavernous body which is continuous with 
the urethra, (n. 229.) 

136. WmsLOW. (Expos. Anai.) The integuments of the 
penis are three or four in number. The first is the cutis with 
the epidermis; the second is the ordinary cellular membrane 
which here seldom contains any fat; the third is termed nervous; 
and the foiui;h is a particular cellular membrane which is 
not always to be found. 

Prepuce and Suture. The first of these integuments is the 
cutis or skin which is a continuation of the skin of the pubes 
and scrotum. It adheres to the second integument all the 
way to the base of the glans where the second ends. The 
rest of the cutaneous integument covers the glans without ad- 
hesion, and terminates by an opening. This portion is called 
the prepuce. Along the whole lower side both of the whole 
integument in general and of the prepuce in particular, runs a 
suture which is continued from the perineum and scrotum. 
The inner surface of the prepuce is lined with a very fine mem- 
brane. This membrane is folded from behind forwards round 
the glans, forming the proper membrane thereof and covering 
very closely, in the way of an epidermis, its villous surface as 
far as the orifice of the urethra, where it joins the membrane 
which lines the inside of that canal. This membrane proper 
to the glans, and the internal membrane of the prepuce, form 
by their jimcture along the fiat part of the glans from its base 
to the orifice of the urethra, a membranous duplicature which, 
like a septimi or mediastinum, divides this part into two lateral 
portions, and limits the motions of the prepuce over the glans. 
For this reason, it is called the frenum or bridle. The internal 
membrane of the prepuce discharges a fiuid which prevents 
it from adhering to the glans; and perhaps serves likewise to 
dilute that which is collected at the base of the glans and which 
comes from the sebaceous glands. (Tr. du Baa Vent. n. 558- 
562.) 

Suspensory lAgamerU. The third common integument, im- 
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properly called a nervous membrane, is of a firm elastic liga- 
mentary structure the fibres of which are sometimes of a yellow- 
ish color. It invests the corpora cavernosa and urethra from 
the glans to the symphysis pubis, and at some distance from 
these bones it foims on the upper groove of the corpora caver- 
nosa a close duplicature, and by this duplicature a fiat broad 
ligament whose plane runs directly upward and is inserted 
along the above mentioned symphysis as far as the tendinous 
base of the p3rramidal muscles of the abdomen. This liga- 
ment has been called the elastic ligament, because it yields and 
recovers itself; and the suspensory ligament, because it sus- 
tains these parts as though they were suspended. It sends 
off, on each side, a detachment like an ala or wing, one edge of 
which is fixed between the triceps muscle and the corpus 
cavemosum, forming the ligamentary expansion wherein is 
inserted the dartos. It seems likewise to send down another 
elongation directly to the perineum and anus. The fourth 
integument of these parts is the tunica cellulosa of Ruysch, 
which immediately surrounds the corpora cavernosa and 
urethra, lying between these three columns and the third in- 
t^mnent, from which latter it seems to be distinguished only 
by the closeness and fineness of its texture. It is sometimes 
hardly perceptible. (Tr. du Bos Vent. n. 564-666.) 

137. Mi^cles. The erector muscles or ischio-cavemosi, lie 
along the roots of the corpora cavernosa, each of them being 
fixed by one extremity very obliquely to the inner lip of the 
ramus of the ischium from the tuberosity upwards. Thence, 
it accompanies the root of the corpus cavemosum all the way 
to the symphysis pubis, and is fixed by its other extremity in 
the corpora cavernosa near their imion, where the fibres of 
both muscles meet and are reciprocally expanded over both 
corpora. They lie a little lower and more interiorly than the 
roots of the corpora cavernosa. Winslow has shown two other 
and accessory muscles fixed lower down and more interiorly 
in the ischium than the former, which they accompany all the 
way to the corpora cavernosa, and then leaving them, are 
inserted chiefly in the urethra near the bifurcation of the 
bulbo-cavemosus muscle. (Tr. dxi Bob Vent. n. 568, 570.) 

138. The Corpora Cavernosa are two very subtle ligamentary 
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tubes laterally united to each other through a great part of 
their length and closed at their extremities. The two anterior 
extremities are connected together, each being rounded like 
the end of the finger; the two posterior, are separated like the 
branches of the capital letter Y; after the separation, they 
gradually decrease in size and terminate in an oblique point. 
These divaricated and pointed extremities may be called the 
roots, and the rounded extremities, the heads. The corpora 
are almost cylindrical from their roots to their heads. The 
ligamentary substance of their walls is elastic, being composed 
of fine close fibres which are partly transverse and partly 
oblique. The cavity of these tubes is entirely occupied by a 
strong cellular or cavernous tissue, which seems to be nothing 
but a continuation of the substance of the tubes. These cells 
communicate with each other and are always more or less full 
of blood, resembling pretty much the cellular substance of the 
spleen, — ^but with this difference, that the walls of the cells are 
thicker in these cavernous bodies, and their cavities have no 
accessory tissue. By the union of the two corpora cavernosa 
externally, two grooves are formed, one above, the other be- 
low. The lower groove is somewhat broader than the upper, 
and is occupied in its entire length by a third tube, namely, 
the urethra. The roots of the corpora cavernosa are attached 
to the edge of the small ramus of the ischiiun and pubic bone. 
They meet towards the symphysis pubis, where each of them 
becomes a cylindrical tube, and unites with the other. The 
heads, or rounded extremities, come together at the base of 
the glans, which is an expansion of the urethra, and to which 
they are closely united. The lateral apposition of the corpora 
cavernosa from their roots to their heads, forms, by the union 
of their transverse fibres, a particular septiun. Between the 
fibres of this septum are several small empty spaces, by which 
the corpora cavernosa communicate with each other; and 
therefore by blowing into one of them, the other also is inflated. 
Toward the rounded extremities, the septiun becomes finer 
and diminishes. (Tr. du Bas Vent. n. 523-529.) 

139. [Vessels.] The arteries come principally from the in- 
ternal iliacs or hypogastrics, and some also from the external 
iliacs and the crural. The principal arteries are the internal 
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and external pudic. The external pudic sends a branch to 
each side, which having passed out of the pelvis by the side of 
the sacrum, runs on the inside of the tuberosity of the ischium 
to the roots of the corpora cavernosa, along the inside of the 
[ischio-cavemosi or] erector muscles. They also send ramifica- 
tions to the bulbous head of the urethra, to the corpora caver- 
nosa and also to the scrotum. The internal pudic, having sup- 
plied the rectum and ihe bladder, send blood to the vesiculae 
seminales and the prostates, and after conununicating with the 
hemorrhoidal vessels, they pass under the arch of the pubic 
bones, and partly enter at once the corpora cavernosa, partly 
run along their upper side, sending off small lateral branches 
which embrace these bodies like irregular half-arches and pene- 
trate them by numerous ramifications. The crural arteries 
send each likewise a considerable branch which is distributed to 
the integuments of the penis, under the name of the external 
pudic, and which communicates by lateral ramifications with 
those of the internal pudic. Conununications exist, not only 
between the internal and external pudic of the same side, but 
also between the external of the one side and the internal of 
the other. The distribution of the veins is almost the same 
as that of the arteries. The principal vein is that which passes 
directly under the symphysis pubis between the two arteries 
and occupies the whole upper groove formed by the union of 
the corpora cavernosa. It is very large, often double, seldom 
triple; but the trunks do not separate while in the groove. It 
has a niunber of valves. This vein is formed by the union of 
the hypogastric branches, which, after passing on the two inner 
sides of the pelvis, meet about the middle of the arch of the 
pubic bones. At this place, we observe a venous plexus which 
covers the upper convexity of the first portion of the urethra, 
before it is surrounded by the spongy substance. (Tr. du 
Bos Vent. 575-581.) 

140* The Nerves come from the liunbar and sacral nerves 
and conununicate with the intercostal and the mesenteric 
plexuses. Near the arch of the pubic bone on each side, they 
form together a particular cord, which passes imder that arch 
along the upper side of the neighboring corpus cavemosum at 
the side of the artery abeady mentioned [the external pudic]. 
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In their passage over the corpora cavernosa, they send off a 
great many branches, which embrace the corpora in every 
direction. They run between the skin and the ligamentary 
integument, being so disposed that the arteries lie between 
them, and the great vein in the middle. There is likewise a 
nerve^ on each side produced from the union of the second, 
third and fourth pairs of the sacral nerves, but principally 
from the third. It goes out of the pelvis above the ischio- 
sacral ligament, passes by the inside of the tuberosity and small 
branch of the ischium, and is distributed to the corpora caver- 
nosa, to the muscles belonging thereto, and to the neighboring 
parts. (Tr. du Bos Vent. n. 686-688.) 

141. BoEBHAAVE. {IfistiL Med). The corpora cavernosa, 
each invested with its own membrane, and mutually joined to- 
gether by means of a middle septum, make up the main body 
of the penis. This whole body is then surrounded by a cellu- 
lar membrane of remarkable structure which also surrounds 
the middle septmn; then, by a firm nervous envelope, which 
sets bounds to its expansion; and lastly by the cutis and cuticle. 
The arteries are split up into innumerable capillary arteries, and 
are then continued into the little veins. In the latter, there 
are innumerable ho low cells communicating with each other 
and all discharging into the great vein which nms down as a 
single trunk along the dorsum of the penis under the ligament 
connecting the pubic bones, and which, near the prostates, 
finally divides into two branches that empty on both sides 
into the internal iliac veins. But the veins of the corpus 
cavemosum of the urethra* are placed beside the accelerator 
muscles. The muscles arising from the external tuberosity 
of the ischium below the origin of the corpora cavernosa, are 
inserted into the firm nervous envelope of these corpora, where, 
becoming tendinous, they disappear. With the swelling of 
the muscles, the beginnings of the corpora spongiosa' are more 

^The nerve referred to is the of the penis, between and under- 

pudic nerve; see Plate DC and cf. neath which it lies, 

n. 35 and note. * That is, the corpora cavernosa, 

*The corpus cavemosum of the which are the corpora spongiosa 

urethra is commonly called the of the penis as distinguished from 

corpus spongiosum, to distinguish the corpus spongiosum of the 

it from the two corpora cavernosa urethra. 
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closely pressed against the tuberosities of the ischia, and their 
veins tightly closed; the body of the penis itself is more close- 
ly pressed to the pubic bones and their middle ligament; and 
the great vein of the penis is more compressed. And therefore 
the arteries and the vein become filled, and hence the great 
vein becomes still further compressed. Hence also the cellu- 
lar sinuses become filled with blood, (n. 665-657.) 

142. MoROAGNi. (Advers. Anat.) When the corpora caver- 
nosa of the penis are inflated, the corpus cavemosum of the 
urethra is not distended. The septum between the two cor- 
pora cavernosa should not be made a separate part as dis- 
tinguished from the corpora themselves. (Index s. v. Penis.) 
On injecting an artery which enters the bulb of the urethra at 
its side, it was found that the whole of the spongy substance 
of the urethra was distended, and that not a single drop of the 
injection had permeated to the nervous corpora^ of the penis; 
the injection came back through the vein that runs through 
the integuments of the penis. [When the penis was subse- 
quently cut open, no part of the injection was found within 
the nervous corpora; but it was observed that] the nervous 
substance of these corpora was tinged with the color of the 
injection. (IV. § 5, p. 8-9.) The suspensory ligament of 
the penis, arising in the first place sometimes from the linea 
alba of the abdomen, but much more often from the middle 
of the pubic bone, sometimes higher up, sometimes a little 
lower down, and closely connected in front to the cartilage 
by which the pubic bones are bound together, is extended 
forwards as a firm and powerful membrane to the subjacent 
dorsum of the penis. It is by no means fixed into the septimi 
of the penis, but unfolds into a firm tunic which, lying under 
the skin, invests nearly the entire penis and, moreover, the 
scrotum itself. Posteriorly, it is expanded over the dilator 
muscles of the urethra, while anteriorly, it forms, or, if you 
prefer, is continuous with what is termed the panniculus car- 
nosus of the penis.^ Finally, it passes down to the scrotum 
where it constitutes the dartos and the septum scroti. (I. 
§18.) 

^ i. e. the corpora carvemosa; cf. * The subcutaneous muscular tis- 
n. 146. sue of the penis. 
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143. ScHUBia. (Spermatologia.) The penis is called the 
virga, coUs, yeretruniy etc. (III. § 1.) Cases of the penis 
being stiff in dead subjects. According to Ruysch, inasmuch 
as the penis is erected by aur, which, introduced by means of a 
small tube inserted between the cutis and the cellular mem- 
brane (commonly called the dartos), inflates the scrotum, 
therefore the erection of the male organ so frequently observed 
in the bodies of persons killed in battle in the summer time and 
left l3ring on their backs, [must be ascribed to the fermenting 
of hiunors in the cellular membrane] (§ 10.) Cases of sat3rriasis 
and priapism. (§ 11.) Monstrous members; small members 
(§ 13, 17.) Shrinking and loss of the penis by poison; from 
birth; by gangrene; cancer; excision (§ 18, 20-22.) Entire 
absence of penis (§ 24.) Cases where the penis is crooked; 
double; bony; growing to the abdomen (§ 30-35.) Monstros- 
ity of the glans (§ 38.) Wind escaping through the penis. 
Schenck shows that not only wind, but also the feces some- 
times pass through the penis. Many cases of the passage of 
wind are cited from Thomas Bartholin (§41.) Imperforate 
glans (§ 46.) 

144. RuTSCH. (ObsermtUmes AnaiomiccB.) If one of the 
larger and grosser nerveo-spongy bodies^ be inflated, the veins 
running through the dorsiun of the penis and whose branches 
also supply the nerveo-spongy bodies, are usually inflated at 
the same time. Ruysch asserts that the erection of the glans 
depends upon the orderly constitution of the arterial vessels. 
All the veins distributed through the penis, or if not all, at any 
rate all that I have met with, are perforated like a sieve with 
large pores and visible foramina; as is also to be seen in the 
splenic vein of the calf, — ^a fact not hitherto observed. This 
perforation of the veins gives the reason why the blood return- 
ing through the penis can be so rapidly emptied out, and the 
penis become flaccid in a moment. The spleen of the calf 
bears a considerable resemblance to the penis. The internal 
veins of the penis are extremely difficult to get sight of, and 

^ ''Larger and grosser nerveo- the corpus spongiosum, which lat- 

spongy bodies" was the name ter he called the ''smaller and finer 

given by Ruysch to the corpora nerveo-spongy body." Cf, n. 146. 
cavernosa to distinguish them from 
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many anatomists deny their existence. Ruysch, however, 
has inflated these veins, but the substance of the Internal vein, 
by reason of its porosity, is very easily confounded with the 
intrinsic and highly porous substance of the penis (Ob«. 100). 
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Induction. 

145. Every affection of the cerebral sensory, which is also 
called a passion,^ induces a peculiar and corresponding state on 
the fibres of the whole body. This stale is first induced on the 
internal sensories; and since the medullary fibres of the cerebrum 
and also the nervous fibres of the body, arise from these sensories, 
a similar state is induced on (he fibres and consequently on the 
whole body which is woven organically of nothing but mere fibres. 
On these points, see Transaction I.' They will also be dealt 
with in Transaction V [on the Fibre']. Such is the case with 
joy (JxBtitia), sorrow, anger, mercy, love of different genera 
and species, and other affections. For joy expands, dilates and 
opens up the fibres, but sorrow and grief constrict them; anger 
hardens them and mercy softens. Venereal love above all other 
loves, is, as it were, a concentration and exaltation of all delightful 
affections, — thcU is to say, of joy, mercy, and many similar affec- 
tions. And it not only expands the fibres, but also extends them, 
and brings them into a state most highly suitable for modifica- 
tixm; in which state lies an effort to pour out all the essence, spirit, 
and life whatsoever, that they contain, and to transfuse it into a^ 
it were, a second self; and thus, by this paih to transplant, as it 
were, all its ovm into another being, so that nothing thai it possesses 
seems any longer to be its own. This is manifest from the exceed- 
ing violence of the love towards the beloved one; from the storge 
or parental affection towards infants; from the small value set 
"upon life whilst this love occupies the sensories; likewise from 
the desire itself, its inmost delights before the act, and its supreme 
pleasure in the act. These are points belonging to psychology. 
As is the state of the fibre, such also is the state of the purest spirits 

1 Passion is here used in its root * See 1 E. A. K., 472, 503. 
meaning derived from paiior^ to » See the Fibre n. 274 «eg., and 
suffer. The cerebral sensory is particularly n. 314-316, — "that 
passive to sensations, that is, is the whole form of the body, inter- 
affected by them; hence results "af- nal and external, consists solely of 
fection, which is also called pas- fibre." 
sion." 
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in the fibres, and siLch the state of the spirit!^ in the blood, nay, 
wherever they reside. This is evident enough from the signs of 
love in the very eyes, as exhibited in their visible radiation, 
and from the inmost life of the several parts as well as of the 
blood itself. This state, being superinduced upon (he fibres, a 
similar state is induced on (he whole system, Bvi it gives forth 
no effect, except in (he uUimates of (he fibres, thai is to say, in (he 
organs that are formed agreeably to (he giving for(h of (his effect. 
In these organs, (herefore, is implanted the faculty of receiving 
these modes, of applying (hem to themselves, and of advancing 
(hem onwards even to the final effect which is (he exptdsion of (he 
seed. 

146. When, (herefore, the several fibres are set in this state, and 
partiddarly (hose vUimaie fibres (hai weave and construct (he 
several organs of generation, (hen all (he parts (hat are at hand, — 
fibres, simple, compound, motive, and tendinous; bloodvessels, 
and (he membranes composed (herefrom; septa; integuments, purer 
and grosser, — put on a similar state; that is to say, (hey all natur^ 
ally expand and extend. In a word, the parts that are lying 
flaccid become erect and on the stretch. This is the natural effect; 
for all the parts that are composed of fibres put on the state 
of their fibres; nor is there in the universal body a single part 
that is not organically woven or built up of fibres, — on which 
subject, see the Treatise on the Fibre. Therefore, (he cells, 
both (hose of (he corpora cavernosa of (he penis, and (hose of the 
corpus cavemosum of (he ureUira and its glans, put off their state 
of relaxation, and become erect and tense; for, in agreement with 
ourlaw, (hey are bo(h expanded and extended. So like wise (he 
vessels, and especially the arterial vessels, which, on o(her grounds, 
are of such a nature, (hat when expanded, they are also extended. 
See Trans. I [n. 228, 229]. Thus, when the minutest arterial 
vessels in (he corpora cavernosa are expanded and extended, that 
is to say, erected; and when at the same time, (he like occurs to the 
larger vessels or trunks composed of similar fibres, then the blood 
flows in abundantly, strongly, and pronely, and fills up (he minvt- 
est arterioles; these finish (he work, and so manage, that when (he 
several membranous septa of (he cells are raised by (heir own force, 
(hey shall at last be finally excited by (he arterial bloodvessels. 
For (his reason, we attribute (he erection of (he penis to (he blood, 
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when yet this is only the last effect, and although, apart from the 
prior cause, ihe blood wiU, indeed, erect the member yet it does 
not always incite to coition from an irUemal cause. Ruysch 
has delineated with great accuracy the mode in which the 
large artery traverses and ramifies through the corpora caver- 
nosa [Obs. Anat., Fig. 76]. It runs through the middle of the 
corpora cavernosa of the penis, and is so ramified over the 
several membranes of the cells that there is no part of a mem- 
brane that is not irrigated by the ramifications. Furthermore, 
into these same membranes flows an abundance of nervous 
fibre, and for this reason the ancient anatomists, and so also 
Ruysch, termed these corpora cavernosa, nervous and spongy 
bodies. It follows from this, that the animal spirit here con- 
tributes the main work; not by any means that it flows into 
the cells, but it flows into all those membranous walls that 
make up this spongy substance both in particular and in 
general. For the only effect is that all the cellular walls are 
erected by the aid of the spirits and the blood, that is to say, 
by aid of the fibres and arterial vessels. When, therefore, the 
penis, both in particular and in general, is expanded and ex- 
tended by the fibres and arterioles, aU the avenues into the veins, 
and also the veins themselves, are tightly closed, to the intent that, 
in the msantime, the arterial blood alone may be kept shut up 
in its little channels. These veins are quite constricted and barred 
by the internal force, and particularly by the external; for they 
occupy the surfax^ like great hives, and when the corpora cavern 
nosa are extended both breadthwise and lengthwise, they are so com- 
pressed that the blood cannot escape into them. The arteries are 
transmitted through the middle of the penis, while the veins 
are rejected toward the surface. A delineation of the great 
artery and its branches may be seen in Ruysch's Figure [76], 
and a delineation of the veins in Heister's [Table V. Fig. 22, 
23].^ From the latter delineation, it appears that the veins 

^Ruysch's figure shows a penis giviag off innumerable ramifica- 

that has been injected, and after tions. Heister's figures represent 

drying, has been dissected longi- a penis that has been injected with 

tudinaUy. A large artery is seen merciuy, in a remarkably suc- 

running through the middle of the cessful manner. They show the 

corpus cavemosum on the inner external, superior, and inferior 

surface of the bisected half, and surfaces of the cavernous bodies, 
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which occupy the surface cannot fail to be compressed on 
every side when the member becomes swollen. Injection 
proves the same thing; for when the arteries are injected and 
the member becomes swollen, not a drop of arterial blood 
escapes into the veins. Reason likewise dictates the same 
thing; for were there a free circulation, the arterial blood would 
not tarry on the spot, and therefore could yield no result. 
Moreover, to say that both the arteries and veins, and also 
the cells and follicles could be filled and distended with blood 
at one and the same time, contravenes experience. There are 
also several lesser veins, which lie imbedded in the cellular 
structure of the penis. The mode in which these are con* 
stricted has not as yet been discovered by anatomy; but, from 
the greater, a conclusion may be drawn with regard to the 
less, or from the general in regard to the parts; namely, that 
between them there is a likeness and parallelism. 

147. The penis may also be expanded and extended^ thai is, 
erected, artificially, or by injections; thai it is to say, by inject- 
ing water, other Kquid, spirits, wax, mercury^ or air into the 
veins and ceUvlar substance of the corpora cavernosa and for a 
brief space preventing its exit. This cause of erection is purely 
artificial, and not natural, for anything that erpands the cells 
and their walls, both lengthwise and breadthwise, will cause the 
member to tumify. In the natural way, all the membranes of 
the corpora cavernosa, both particular and general, are erected 
by the force of the spirits in the fibres, and of the blood in 
the arterial threads. If these cells are erected by the imple- 
tion of the cavities, the same effect will follow, but such effect 
is only artificial. 

148. From the foregoing considerations, it is apparent that 
the muscular fibre corUributes nothing to the erection of the penis; 
for erection eotists from mere desire quite antecedent to the action 
of any muscle, whether belonging to the penis or to the urethra, — 
which muscles were called by the old anatomists Erectors and 
Accelerators, respectively. For the penis is excited and stiffens 
from mere thought, and from mere sight and touch, before 

with the numerous ramificatioDB innumerable convolutions of blood- 
of the veins; the glans is shown as vessels as to appear to be nothing 
consisting of such minute and but a vascular body. 
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any muscle is in play. Bvi the muscular fibre and the aponevr 
rotic membrane, both of this fibre and of the suspensory ligament, 
and also the extension of this membrane, contribtde nothing 
more than reaction against the action of the fibres and arteries 
proper to the penis and urethra; and this to the end that there may 
be due and corresponding reaction and action and thereby the 
limitation of the expansion and extension; and moreover, that in the 
heat itself, thai is, in the venereal act, it may superadd to the 
active force, a force that is more strongly reactive; so Oiat not only 
the seminal humor may be pressed out from the vesicuUs, but also 
its auxiliary and companion humor from the prostates, and 
from the glands and arterial conglomerations of the urethra. As 
was indicated above [n. 110]. For without a reactive muscular 
force, or the motive fibre which is the grossest of all, the ex- 
pansion, extension, and action could not be limited. This 
motive fibre, since it consists of mere nervous fibres and arterial 
capillaries, is also extended at the same time; but still the 
muscle which governs it presides over the whole of that fibre, 
to the end that it may suffer itself to be extended and expanded 
more or less. This is the reason why its fibres extend over the 
whole penis; likewise also the suspensory ligament to which 
the fibres on all sides are finally attached; they draw their 
force from the muscle. Tendinous fibre of the sort is not 
usually attached elsewhere than to the extremities, which it 
is wont to tighten and relax; thus, by one extremity to the 
bones of the ischiiun and pubes, and by the other around the 
whole penis. Were it not for such limitation, the penis would 
swell beyond what it could afford, for there would be nothing to 
resist. The utmost force of action on the part of the muscles 
exists in the act itself. For the juices are then to be squeezed 
out of their organs; the excretory ducts resist them, and there- 
fore, in order that reaction may then overcome action, it is 
requisite that the muscular fibre at this time dominate over 
the nervous and arterial fibres, and at that instant all is set 
free, or explosion occurs. But this does not occur naturally 
before the act, for imtil then, the active and the passive forces 
are equal. But thus much in general; it will now be well to 
consider particulars. Without a general idea, however, ideas 
of singulars would not easily be perceived, for singulars must 
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attach their idea to some general. Such is the lot of human 
intelligence. 

149. Bui iiis not sufficient to paint out the causes; the means 
that concur must also be shown, and the mode in which they pro- 
gress. For ruxture must everywhere proceed from inmost things 
to outmost. If she proceeds from the ovJtmosts to the interior and 
inmostSf order is perverted; for there are degrees, and as it were, a 
ladder by which nature descends and ascends. Throughout the 
descent, cau^ses a posteriori must concur with causes a priori, and 
both maJce up one series. This series it is which has now to be unr- 
folded, otherwise we shall perceive nothing distinctly. These sub- 
jects are dealt with in our Doctrine of Order.^ When nature 
proceeds from inmost things to outmost in substances, she 
does the same in modes and other accidents; but all things are 
so ordinated, that there is always some peculiar cause of the 
order that follows, whereby it is excited into action. The 
Inmost Cause excites the simple fibres. This is none other 
than the final cause, that is to say, it regards the procreation 
of offspring for the sake of society on earth and in heaven. 
This cause is implanted in the nature of the soul. Thu^, since 
the sovl, residing in inmosts and acting from itself, regards noth- 
ing but end, and the effect itself as an end, therefore the first 
exciting cause of venereal love is the procreation of one's kind. 
Since this cause lies within the purest essence, it there acts from 
itself, and sets in motion the very simplest fibres of all. In regard 
to the shnple fibre, the reader will see marvels in the treatise 
On the Fibre.' The simplest fibre is not that which passes 
visibly from the medullary part of the brain into the nerves, 
but myriads of simple fibres compose one such medullary fibre. 
Their mode of action will be shown in Transaction V [On the 
Fibre]. This cause lies deeper, that is, it issues from the nature 
of the soul itself. The Second BXcrrmG Cause is that which 
sets in motion the fibres compounded of simple fibres, that is to 
say, which excites the animal spirit. This fibre, or this animal 
spirit, is not excited to action by the same cause thai excites the 
simple fibres, except as it were remotely; for this cause does not flow 
into the compound fibre otherwise than as a faculty or conatus 
flowing into the things beneath. And therefore, in order for the 

^ See n. 131, note. > See the Fibrb n. 274-207. 
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excUaiion of the fibre or animal spirit, a cause of its own is re- 
quired, which afterwards breaks forth into act (w though from an 
arUecedent conatus. Of these exciting causes, the internal are 
thoughts concerning venery and its objects, and imaginations 
thereof; and the external are the seeing of 8V4ih objects, conversa- 
tions, and more uUmately, kisses, touch, etc. AU these causes 
excite a desire which deserves to be called not rational, but merely 
natural, being almost common to men with brute animals. This 
second cause is what properly rouses up the animal spirit 
and compound fibre to lust or desire; the effect whereof, as I 
have already intimated, is a modification of the spirits and the 
compoimd fibres, which are brought simultaneously into a 
state of expansion and extension. The Thibd Cause is the 
external contact, and particularly the embrace and contact of the 
glans penis itself, furnished as it is with so many sensitive papilUe 
from the corona to the head and frenum, where the papilbB are 
concentrated and where the sensation itself, as it were, converges. 
This exciting cav^se is the third in order, and stirs up the blood 
itself to concurrence with the prior causes. Thus nature pro- 
gresses from inmosts to outmosts, that is to say, from the 
soul itself to the blood, which is, as it were, the soul of the 
body; for the blood is the soul's vice-gerent in the body, or in 
ultimates. The Last bxcitinq Cause of venery or desire, or 
rather of hist, consists in whatever excites the motive fibres or 
muscles. For the muscular fibre is composed of genuine fibre 
and of arteries, and hence the cause that excites it comes into 
play stiU later. This cause is excited by the su^xussion and agitor 
tion of the muscles of the penis, urethra, loins, abdomen, and 
pelvis, that is, of the pubic bones and the ischia, whereby the 
extreme degree of excitement is aroused. This is a fact known 
to every one. That the muscular fibres are excited by this 
cause will be shown presently. 

150. In order, therefore, that the first desire or first love which 
is genuine and which exists solely with a view to the propagation 
of offspring, may break forth into the act, it is necessary that aU 
the causes concur, and this in due order from the first cause to the 
last, whereby a series of causes is prodv^ced in which the inmost 
cause lies as the beginning and soul of the rest. This is evident, 
since it is a matter of our reason itself; nor do I know that any- 
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one can entertain any doubt respecting this series. All these 
causes likewise concur, in order namely, that in the venereal 
act they may constitute one entire series. The first cause, 
which is the origin of all, is not denied; [nor] the second, namely, 
sight, embraces, the whole touch, and the several things that 
occur and at once insinuate themselves into the imagination; 
[nor] the third, in the act itself, when the glans furnished with 
papillffi feels the irritation of the objects that it meets; [nor] 
the fourth, arising from the agitation of the body and the 
divers agitations of the muscles. If one cause in this series 
is wanting, there is no natural progression. This series does 
not always consist of four degrees or terms. There is also a series, 
which consists only of three, and which begins from sight and 
imagination. From this series comes concupiscence, which does 
not belong to the soul itself, bui which yet proceeds to the ultimate 
in a like progression. Nay, there is a series which consists of 
only two terms, or which begins from the rubbing and pinching of 
the glans. In this case, however, the prior term, thai is, imagines 
tion, must be added before the effect takes place; but this is the 
inverse of the order of nature. For it takes its beginning from 
the posterior cause and rises to the prior. In one way, it 
may be called natural, namely, that in sdl that we do, we begin 
a posteriori, and our order seems to be so instituted that we 
proceed from the posterior to things prior, before proceeding 
from the prior to things posterior. But since this is contrary 
to the order of nature, it by no means conduces to the weal of 
life, but on the contrary is hurtful ; see above [n. 95]. 

151 . Bui it is not sufficient to know the causes, it is also neces- 
sary that we know the influx of the causes into the genital organs. 
The FiBST Cause flows in a general manner into all the simple 
fibres of the whole body, and expands and extends them; it also 
modifies the purest animal essence, to the end that this essence may 
be in the state of pouring out its entire self. This effect is possible 
only in the ultimate organs, thai is, in the testicles, which are form-- 
ed expressly for this use; for the above essence is not discharged ^^ 

anywhere else, unless perhaps into the compound fibres or into \ 

the animal spirit and from thence, at last, into the blood. That 
the fibres of the testicles are simple fibres, or that the fabric 
of the testicles is so constructed that the simple fibres terminate 
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therein, and emit the purest essence, may be seen in the Chapter 
on the Testicles [n. 42-44]. The fibres likewise terminate 
in the epididymides and vasa deferentia; but here is the last 
boimd of this same cause, — ^for every cause has its maximum 
and its minimum, — and in the epididymides and vasa deferentia 
this purest essence has already grown up into the first essence 
of its seed. The Second Degree, considered in itsdf, does 
not act immediately upon the testicles and epididymides, bui upon 
the vesiculcB seminales; for it expands and extends the fibres of 
these vesiculcB, and also modifies them, enabling them to act in a 
suitable manner on the fecund seed itself, that is, on the seed of 
the first degree. Thu^s, given the intrinsic mMion of the primitive 
parts 0] the seed and the modificatory motion of the fibres of the 
second order, the effect follows as a consequence. But on these 
subjects, see the chapter on the Vesicuke Seminales [see par- 
ticularly n. 95]. The Third Degree, considered in itself, acts 
upon the prostates and upon the bulb and all the glands of the 
urethra, and also upon aU the walls of the cells of the caverrwus 
bodies, both of the penis and urethra, expanding and constrict-' 
ing them, — and this by a still more evident modification. It acts 
likewise, on the fibrous and muscular tunics of the arteries, enabU 
ing the blood to run into the now erected septa and to complete 
the work thus far advanced. That this degree expands, extends, 
and modifies, not only the compoimd fibres, but also their 
groupings and tunics, is well enough known from the effect; 
for these septa are comparatively gross, and the corpora caver- 
nosa consist of nothing but septa of the kind. The finer then 
the cellular or spongy substance, the swifter and surer the 
effect. And therefore, when the cause progresses from the 
prior to things posterior, the cavernous tissue of the surface 
is what is first erected by the prior; and then the inner caver- 
nous tissue which is more coarsely cellular. But if on the 
other hand, the cause proceeds from what is posterior, then the 
inner cellular texture is erected before the outer. First of 
all, if we progress in order, the erection takes place in the 
spongy substance of the urethra, which is closer and finer 
than the other sponges; for it progresses through the nerves 
and the arterial vessels, and the nerves proceed from the side 
of the arteries and insinuate themselves into the several septa, 
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and also follow the artery and its branches. Nerves cannot he 
wanting which shall enter all the menibranee, both general and 
particular. Nor can arteriee be toaniing which shall irrigate 
the several septa; for they traverse the middle of the corpora caver'- 
nosa, and a way is open for them to enter in from many sources. 
The nerves come principally from the sacrum, since they are 
nerves of the cerebellum; likewise from the intercostal and 
par vagum, or from the mesenteric plexuses, of which the 
pelvic plexus is formed. The arteries are from the iliacs, that 
is, from the internal and external hypogastrics, from which at 
this time a free influx is allowed. The Fourth Degree excites 
the muscular fibres, that is to say, the fibres of the muscles belong- 
ing to the penis and urethra, and of the abdominal and aU the 
lumbar muscles; and also the suspensory ligament, which, together 
with almost tendinous muscular fibres, is extended over the body 
of the penis, and, individually, over all the organs which precede 
the penis, such as the prostate and the bulb, and distinctly into 
the spongy septa. The muscular fibres thus excited, so compress 
these parts by alternate actions, that with the overcoming of the 
reagent force, they powerfvUy ejaculate the contents with which 
they are loaded. With regard to the muscles. Those called 
the erectors* are proper to the penis, and extend over the 
whole member in general, while the accelerators' extend over 
the bulb and from thence on every side into all the cavernous 
substance of the urethra and penis; so that what the erectors 
effect [upon the penis] in general, the accelerators effect upon 
the septa of all the little parts [thereof] in particular. These 
muscles surrounding the prostate and the bulb, urge on and 
explode with extreme force the whole contents of these organs. 
Thus the motive fibres of the penis urge on and explode all 
the juice which is discharged immediately into the urethra. 
The suspensory ligament, which goes over the tunic and con- 
stitutes its tendinous portion all the way to the corona of the 
glans, and which is continued almost from the linea alba of 
the abdomen, and also over the dartos and to the septum of 
the scrotum, acts in like manner. This tunic being tendinous, 
must necessarily be reactive; but it is a general reactive, while 

* The ischio-cavemoBi, see n. 137. 
^ The bulbo-cavemosi, n. 116, note. 
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the motive fibres of the above mentioned muscles enter into 
the septa particularly. Respecting the suspensory ligament, 
see Morgagni [n. 142]. Moreover, the great isckiaUc or crural 
nerve, which goes to the muscles of the loins, is now in its utmost 
effort; and on the action of this nerve, and consequently on its 
natural situ^ion in the action, depends the very effect, not only 
as regards the work, but also as regards the body. For all the 
muscles of the loins depend upon the great ischiatic nerve, 
which is the largest of the nervous trunks. [From the sacral 
plexus] there is also a branch going to the penis and vesiculse 
seminales, which runs through this nerve; see Winslow [n. 140]. 
Since this nerve is the largest nerve [of the body] and is actuat- 
ed according to every natural motion of the body in the act of 
coition, it follows that we ought to be in the natural position 
when that work is being carried on. Otherwise, as when in 
the erect position, the nerve greatly labors and is distressed, 
whence results the effect of lassitude and debility in the muscles 
of the loins and feet; for at this time they are deprived of all 
their juice. 

152. There are two spongy or cavernous svbstances, the one 
proper to the urethra and the other proper to the penis. These 
two are distinct, there being no communication between them. 
The spongy substance of the urethra, namely, that which consH" 
tuies the surface of the glans, is what is first excited by the causes 
of venery, and when this is excited, there is an influx of arterial 
blood into the spongy substance of the penis. It has been found 
by injection and inflation, that the glandular substance of 
the urethra is distinct from that of the penis, and that the 
substance of the urethra is copiously poured out into the glans. 
In venery, the cavernous substance of the urethra is what is 
first erected, for to this substance is prefixed the prostate, the 
vesiculse seminales, and the bulb. 

153. In the affection of venery, the order of erection seems to 
be as follows: First, the spongy substance of the urethra and 
glans; next, and almost simultaneously, the superficial spongy 
substance of the penis which is of a finer texture; and UisUy the spongy 
substance that occupies the center, and is coarser in kind. But 
a different and almost contrary order is set up when the penis is 
erected, not by the prior cause of venery, but by some posterior 
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cause. In this case, the grosser part of the penis is what is first 
excited; next its finer or superficial part; and lastly the spongy 
substance of the urethra. In the erection of the penis apart from 
the peniSj^ — as in the time of repose, in the night, in lying on 
the back, — nothing bid the substance of the penis is erected, 
and only slightly the substance of the urethra, which still remains 
somewhat flaccid, although by reason of the expansion and ex- 
tension of the penis, it emulates a similar mode. This follows 
and is clearly evident, not only from an examination of the 
effect, but also from the connection of the causes. For the 
substance of the urethra is erected immediately by the state 
of the vesiculffi, the prostate and also of the bulb, and therefore 
by the influent seed itself. This substance is, moreover, of a 
finer texture, so that the state of erection of the cells is a 
necessary consequence. When these are erected or expanded 
there is then an influx of the blood into the spongy substance 
of the penis, whose superficial substance, or that next the 
tendinous or aponeurotic timic, and which is purer, is erected; 
and since this is continuous with the second or middle sub- 
stance, it prepares the latter for letting the blood run in. For 
the blood does not flow into the walls unless preparation has 
been made by the extension of the fibres. But if, on the other 
hand, it is not love, but some other cause^ that extends the 
penis, it is a sign that this is brought about by the blood alone, 
and by the loosening of the fibres of the cerebellum from the 
fibres of the cerebrum. This may also be a matter of experi- 
ence to any one who so wishes. Thus the erection of the penis 
in sleep, apart from dreams or the imagination of venery, is 
spurious and purely carnal; but the other kind of erection is 
genuine. The former does not produce the latter until the 
latter is also excited by its own causes; it is a mere inflammation, 
as may indeed be observed by feeling the glans and urethra, 
which continue flaccid, notwithstanding the stiffness of the 

^ That is, in the erection of the indicates some slip or misreading 

corpora cavernosa without the here; we therefore suggest the 

erection of the corpus spongiosum, emendation on which the transla^ 

* At veto J 9% causa amoria seu alia tion is based, namely: At veto si 
extendit, etc. (But if love or some [non] causa amoria [sedl alia ex- 
other cause extends, etc.). The tendii, etc. 
sense of the passage, however, 
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corpora cavernosa of the penis. There is also another kind of 
spurious erection, in which the veins and the ceUvJUxr cavities 
alone are filled with blood. This is sometimes the case after 
coition and is recognizable by the weight of the organ. 

154. As soon as the venereal heat has coded down, the inmost 
parts grow fl^acdd, and then successively, the middle and out- 
most. For the blood does not then run back through the artery, but 
unloads itself abundantly into the inner and lesser veins, and after- 
wards into the larger veins and even into the venous channel; which 
veins are severally relaxed in the same successive order; and finally 
it escapes from the arteries into that solitary vein, which lies near 
the pubic bone. In this way the blood pcLsses out, and little by 
Utile, the penis collapses. The tension of the cells is what 
causes the conmiunication between the arteries and veins to 
be suspended; hence, as soon as the cause of erection ceases, 
the conmiunication is reopened. The veins moreover, are 
provided with valves to prevent the blood from flowing back. 
But in proportion as the penis is unstretched and relaxed, so the 
great dorsal vein, which is sometimes double or triple, is opened; 
the blood which it carries is received into a more copious 
channel outside the penis, and then, splitting into two streams, 
it flows back into the iliac veins. For such is the organization 
at this time, that there is a free conmiunication between streams 
where previously, both in general and in every particular, 
communication was everywhere precluded. In order that the 
blood of the spongy substance of the urethra and glans may not 
rush out precipitately, biU that it may escape only slowly; in order 
also, that, during the act, the vein may be strictly closed, it has to 
run down the upper membranous portion of the urethra near the 
pubic bone by remarkable flexures, — a fact which makes it suffir 
cierUly apparent that when that part of the urethra is extended, no 
portion of the blood can possibly get out. The anastomoses of 
these veins is termed by Santorinus the Labyrinth [n. 118]. 
This labyrinth is so placed and flexed that the blood cannot 
possibly run out during the act; for it is superficial in position, 
and with the expansion of the urethra, it, as it were, disappears. 

155. ThcU nothing may resist the impetus of the returning 
blood, especially while a means of exit is stiU open outside the 
body of the penis or urethra, a passage is also afforded from the 
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veins into the cavitiea of the cells and from these bock again into 
the veins; for the waJls of the veins, like those of the splenic veins, 
are perforated by innumerable orifices. As there is an influx 
and reflux,, so the first out-pourings from the veins appear to 
be into the cells, — ^and this in order that the penis may be still 
kept a little expanded, and that the blood may not rush out 
precipitately and, over-distending the vessels, render them 
after a few acts of coition, unfit for resistance. For the penis 
is as much erected by the blood in the veins and cells as by the 
blood in the arteries, — as shown by inflation and injections. 
See Heister's figure of the erected penis ;^ as to the fact that the 
veins are pierced by foramina, consult Ruysch [n. 144], and 
other anatomists. The cells also appear on dissection to be 
more or less loaded with a supply of blood, see Winslow [n. 
138]; but this red blood is forced into the veins as the cells are 
relaxed, or as the walls are approximated to each other. That 
they can be closely approximated, is plain enough from the 
condition of the penis in its state of relaxation; thus in some 
persons, particularly the decrepit, the penis is so far drawn 
back into the scrotum, that it seems to have disappeared. 
In order then that but little room may be afforded during re- 
laxation, the blood is expressed from the cells back again into 
the veins. The cells also conmiunicate with each other, as 
likewise do the corpora cavernosa of the penis; and this, in 
order that no drop of blood may be anywhere held back from 
flowing through some perforation into a vein. Without such 
conmiunication between the cells, scirrhosities^ and obstruc- 
tions of the cells might very easily arise. 

156. ThcU the ceUular s^paces of the corpora cavernosa may be 
perpetuaUy irrigated by a certain humors and thus be kept in a 
state for performing their function, an abundarU liquid is dravm 
and expressed irUo the ceUs through the cetbdar tissue from the 
scrotum; and this for the further reason, that the venous blood 
running into these ceUs may be diluted, to preverU its coagulation. 
For the ceUular tissue around the scrotum is continued on into 
the ceUular membrane of the penis, and, by the prepuce, all the 

^ See n. 146, note. or induration, is a disease distin- 

* Scirrhosity or scirrhous, from a guiahed by the hardening of glan- 
Greek word signifying hardening dular tissue. 
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way to the circle or corona, where it is reflected in the form of a fins 
ceUviar substance, and thence passes by continuity into all the 
cells. Wherever there is any cavity that is expanded and 
constricted, suitable irrigating humor is always at hand. 
Such is the case in the abdomen, thorax, pericardium, brain, 
and elsewhere, and such also is the case in the smallest parts; 
for the presence of this humor preserves the power of expansion. 
In order then that these cells may have no lack in their proper 
humor, all the humor that surrounds the cellular texture of 
the scrotum, of which we have treated above [n. 64], is con- 
tinued to the penis. But it does not flow in except by wind- 
ing passages, — passages which are traversed before it has 
reached the duplicature; so that it would appear rather to be 
squeezed out thither, than to flow in spontaneously; for the 
tendinous or aponeurotic timic prevents it from passing else- 
where. But as to whether any portion of it runs also into 
the spongy tissue of the urethra and glans, — ^this we may indeed 
surmise to be the case, but it would occur only around the 
frenum where the prepuce is attached; although the cells of 
this substance are sufficiently irrigated by arteries of their 
own, whence comes that humor which is excreted into the 
urethra. It remains still to be observed whether or not it is 
this humor of the scrotum that also passes into the urethra, 
the scrotal humor thus directing its streams around the urethra, 
and thus around the seed, in like manner as the humor of the 
testicles is directed through the urethra. 

157. // our judgment is to be based on the constant rule of 
nature, we may then conclude, that as the seed rushing out from 
the testicles keeps the central axis of the urethra, so the humor of 
the scrotum keeps the surface; to the end that the two humors may 
be again concentrated by their beginnings, and again become 
concurrent. That there is such a connection may also be con- 
firmed from the external appearance; that is to say, from the fact 
that there is a certain line running down from the orifice of the 
urethra and from the frenum, through the whole lower portion of 
the tunic of the penis and through the lower portion of the scrotum, 
and finally through the perineum to the anus; and that there is a 
similar communication through the septum of the scrotum. More- 
over, also, from the fact that the expansion of the penis so com- 
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presses the spongy substance of the urethra and glans, thai it 
contribuies to the expression of this humor. But all these sub- 
jects require further investigation, since our conclusion is made 
from the connection of the parts, without the confirmation of 
experience; but the investigation is an, easy matter. Still the 
compression of the spongy substance of the urethra is evident 
from the situation of the corpora cavernosa and of that part of 
tiiie glans [which is in contact with the corpora]; see Ru3rsch's 
plates.^ 

158. From the above, we may now deduce the cause of the 
varieties thai obtain in regard to the greater or less rigidity or 
flaccidity of the penis. The cav^e of the rigescence or stiffening 
is, in the main, the abundant supply of spirits; and not only are 
the walls of the cells erected by the abundance, but they are also 
excited to erection by the motion of these spirits, particularly of 
the spirits in the vesicuUe seminales; and this, naturally when 
there is a superfluity, see above, [n. 91-93]. A cav^ of rigescence 
also exists, when the arterial, fluid, andsjrirUuous blood so abounds 
that it can penetrate into the minutest capillaries, and yet the 
machine be held so whole and entire, that all efflux into the veins, 
both the particular veins and the general, is obstructed. Thus 
the penis is easily erected by causes both internal and external; 
but with constantly greater difficulty, in the degree thai these 
causes are wanting or are destroyed. For the member grows 
flaccid from poverty of spirits; from poverty of spirituous blood; 
from the obliteration of the minute capillaries in the ceUular 
substance; from the coalition of a number of these capillaries 
into one larger vessel; likewise from the coalition of the fibres, 
whence arises a species of tendinificaiion; from the induration 
and condensation of the general and particular membranes of the 
septa, whereby their reaction is lost, and there is no reaction 
corresponding to the action, in which case, from the very beginning 
of the act, they resist erection; from the ready escape of the arterial 
blood into the veins and from the veins into vessels outside the 
corpora cavernosa; from failure of desire, namely, when the 
sharpness of all the sensations and likewise of the imagination, 

^The plates referred to (Obs: of the corona, showing the de- 
Anat.f fig. 7S-80), exhibit a cross- creased bulk of the corpora caver- 
section of the glans in the region nosa. 
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perishes. The causes of this are many in number namdy, age, 
excessive v^e and the consequent rupture of the connections, and 
also, from the same cause, a duUed sensation both internal and 
external; it arises also from the state of the blood, thus from dis- 
eases and other contingent causes; from poisons; from congenital 
defect] moreover, also from conflicting passions of the animus, 
such as anger and sorrow, for the former hardens the fibres, while 
ike latter contracts them; from the congenital state of the penis 
itself; not to mention many other causes. For in proportion as 
the interior causes are deficient, the external causes require to be 
more readily excited. In proportion then to the unpotence of 
the virile member arising from any of these causes, in the same 
proportion that member contracts, diminishes, shrinks into 
the scrotum, and conceals itself from view. 

159. Satyriasis or priapism rarely exists from internal causes, 
but more frequently from external, (w is recognizable from the 
burning desire which is then feU. For satyriasis consists of a 
kind of obstruction and inflammation, which prevents the arterial 
blood from escaping into the veins; hence comes rigescence. 
Rigescence likewise arises from (he sanguineous obstruction of 
the veins and cells; this constitutes another kind of satyriasis. It 
is recognized by a number of symptoms, but particularly by the 
state of the glans continued from the urethra; also by a certain 
spasm of the cells, which cannot regain their pristine situation; 
and also by the muscles, — not, however by their rigescence, but by 
their flacddity, their fibres being relaxed and unable sufficiently 
to react; likewise by the pressure of the parts of the anus, whence 
come the arteries and veins.^ The erection of the penis after 
death arises from similar causes, and especially from the swelling 
up of the veins and ceUs, and the hindrance to the return of the 
blood therefrom, which happens while the corpse lies on its back; 
for after death, the arterial blood is precipitated into the veins. 

^A preasione partium ani, unde of which would affect the internal 
arteruB et venae. The reference is pudic artery and vein, which be- 
probably to the parts in the neigh- come the dorsal vessels of the 
bcrhood of the anus, the pressure penis. 
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CHAPTER IX 

Thb Malb Seibd. 

160. BoBBHAAYB. {Instit. Med.) No humor is generated 
so slowly as the seed, or retarded by so many passages, or so 
much digested by rest. — ^The humor found in the middle of 
the testis, epididymis, ejaculatory duct, and vesiculffi seminales, 
when examined in the fresh state a little diluted with tepid 
water, and through a fine microscope, is seen to consist of 
inniunerable, minute, longish, tailed, and lively little eels 
swiioming in the liquid part of the hiunor.^ This is true in 
man, quadruped, bird, fish, amphibian, and insect; but only 
in this situation. If these little eels be compared with the 
mass, figure, situation, and permutation of the carina of the 
chick as described by Malpighi, and with nat\u*e's law as ob- 
served in the generation of frogs, it will occur as probable, 
that these animalcules of the male seed contain the rudiments 
of the future hiunan body; especially in view of the fact that 
when the testes, or this humor, are lacking, there is always 
barrenness on the part of the male. — ^The hiunor of the prostate 
does not contain any of these animalcules. — The seed, entirely 
different in nature from animal spirits, from volatile oily salt, 
from hot hiunor, and from ferment, is a bland, viscid, inert 
humor, (n. 650, 651, 653, 658.) 

161. Leeuwenhoek. I opened several gnats, and dis- 
covered in their male seed, with the utmost distinctness, a 
large number of animalcules, which, however, were much 
smaller than those seen in the seed of the flea. — I remember 
having formerly sent' specimens, which I described as strite, or 
fibres, and which were lying without any regularity entangled 
one with the other in the male seed. This description, how- 

^ See Plate V, fig. 2. don, of which Leeuwenhoek was a 

' To Heniy Oldenburg, Secre- member and to which most of his 
taiy of the Royal Society of Lon- epistles were addressed. 
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ever, I now entirely reject, since in the male seed of quadrupeds, 
birds, fishes, and even of insects, I now find animalcules {Arcana 
Naturce, Ludg., 1695, p. 29-30; 1722, p. 22, 27). The male 
seeds of fishes are as large in the smallest as in the larger fishes 
of the same species. — In a minute drop of the seed of a ram, 
Leeuwenhoek found an incredible number of animalcules 
(EpistoloB PhysiologicoB, Delft, 1719, Index, s. v. Semen). In- 
comprehensible is the niunber of animalcules observed in the 
same seed; therein are animals that are adult, and others that 
are not adult. They go one after the other in a long series 
{Arc, Nat., p. 30). A large sized codfish easily emitted in the 
space of a month as much seed as would fill a hat {Epist. 
Physiol., p. 282.) Ijceuwenhoek saw animalcules in the 
epidid3anides {Arc. Nat., Ludg., 1696, De Vivis Animalculis 
etc., p. 5). He also delineates seeds like little eels {Opera, 
passim). That thb was the case he observed even more 
clearly in the seed of frogs, since the first shape of frogs is 
vermicular. — ^For every female ovule the male frog emits per- 
haps ten thousand of such animalcules, which are contained 
in his seed. — In the ovmn of a flea, nothing was to be seen but 
globules swimming in a watery matter; [when Leeuwenhoek 
cut this ovum out of the mother] it became first a worm, and 
finally an aurelia or chrysallis {Arc. Nat., 1696, De Generatione 
Ranarum, p. 51, 52, 53). In the vas deferens of a dog, there 
were also animalcules. — In a little particle of the matter or 
substance taken from the vas deferens of a cock, and no bigger 
in size than a grain of sand, Leeuwenhoek observed more than 
fifty thousand animalcules resembling freshwater eels. In 
many places they were so thickly and firmly conglomerated 
as 'to form a kind of opaque body; but in a little while, they 
again separated from the dense mass. — In the epididymides 
likewise, he saw a large number of living animalcules, under 
which, however, was seen a substratum of numerous and ex- 
ceedingly fine globules, and also of many piano-oval bodies, 
the circumferences whereof were almost equal in size to glob- 
ules of human blood; to which globules also life may be at- 
tributed, and this by reason of their active motions. [He 
thinks these motions are caused by the animalcules]. {Ibid. De 
Viv. Anim., p. 3. 5, 6.) 
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162. ScHURiG. {Spermatologia.) An anatomist namedJohn 
Christopher Lang has written concerning these little worms 
[in opposition to Leeuwenhoek, whose opinion, he observes, 
supported as it is by much ocular evidence and illustrated 
by the elegant example of the generation of frogs, might 
easily deceive the incautious reader. Since, however, few 
have been so fortunate as to see these stupendous phenomena 
with their own eyes, the paradoxical observations of this 
single author could hardly receive general assent]. But 
now that other makers have constructed equally fine micro- 
scopes [especially those fine ones made by the clever English- 
man John Mallet], it is evident to the sight that Leeuwenhoek 
was signally deceived by a preconceived opinion. For that 
which he takes for tailed worms in such great number, is noth- 
ing else than the active portion of the seed agitated within the 
viscid molecules, until, being very gradually consumed, there 
is left a residue of certain motionless fibrils, which this author 
parades as the carcases of worms. (IV. 65.)^ 

^ For further quotations from Schurig, see Appendix, n. 11, 12. 
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Induction. 

163* To understand the nature of the seed, we mv^t have a 
deep understanding of the naiure of the souJ, animal spirit, and 
blood, since the seed arises etndently and distinctly from them all. 
For the seed is the extract and complement of them aU, or a certain 
quintessence which lies most deeply within (hem. Whatever we 
term simple, and whatever is the first principle of things compound, 
this must pass 'undothed and naked into the parts of the seed, in 
order that the latter may be a substance wherefrom nature can 
begin anew and live anew. To enable us to form some idea of 
what the seed is, we must premise certain universals concerning 
the soul, the animal spirit, and the blood; without which we shall 
certainly be halludnaied, and shall seem to be enlightened by 
an intellectual light that is fatuous, and concerning things 
unseen, and, as it were, in a dream. 

164. As reepects the soul, there is no doubt that it is a substance, 
and indeed the simplest, first, inmost, and highest of all the sub- 
stances of its body; consequently the ens of all those perfections, of 
which we form some idea as existing below the soul in material 
entities. This substance therefore it is, which the other sub- 
stances in the animate body regard and look up to as the prince to 
whom they are subject. Nor is there any doubt, but that Oie soul, 
since it is a substance, is also a real essence, and consequently a 
form, which from its excellence deserves to be called a celestial and 
also a spiritiuil form. What the celestial form is, and what the 
spiritual, will be seen in the Doctrine of Fonns.^ Nothing is 
more ancient or more frequent with theologians and philo- 
sophers than to term souls, and even angels, essences and 
forms.^ But it is not enough to call the soul a spirit and to 

^See the Fibre, Chap. XVI, is the most remote from ultimate 

which is a special treatise on this or earthly form" (n. 267). 
doctrine. The celestial form is ^See 2 £. A. K., 356, where a 

there defined as the "perpetuo- number of the Church fathers and 

vortical" (n. 266), and the spiritual of theologians are cited in this 

as the "perpetuo-celestial, which connection. ^ 
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abstract from spirit all material qualities; these most certainly 
must be abstracted, but it still remains to be told how they are 
to be abstracted, — a matter which will come to be explained 
in the Doctrine of Forms.* Otherwise, if we merely abstract 
and do not demonstrate the abstractions, we fall headlong into 
darkness of the densest kind, so that we are entirely ignorant 
as to whether the spirit is anything or nothing, inasmuch as 
nothing is adequate to it, which our senses show us to be any- 
thing. // ihe sold be an essence, it follows thai a nature, power, 
and force lie wOhin it; and if a force, then something that is 
analogous with actwity and modification, or with action and 
mode, and if with action and mode, also vdth other accidents and 
qualities, of which we are able to procure an idea only from things 
material. But sttU nothing definite is said; for substance, essence, 
form, nature, power, force, mode, accidents, and qualities, are 
words and mere terms, which have noting in them, unless we 
have procured a distinct idea of singulars by means of singulars, 
and thus by means of comparison with those things which we 
know for certain to be in the soul, and which require to be com- 
prehended by thought alone, abstractly from words, although they 
mu^t be expressed by words, 

165. Next comes the animal spirit, which is the medium 
uniting the soul and the body, that is to say, which is a 
substance, essence, form, power, force, mediate between the 
soul and the body; and which, therefore, is participant of 
both, and must draw all that is its own from the soul and at the 
same time from the purest elements or elementary substances 
which belong properly to purer nature or to the world. In this way 
it acts as a mediiun; but the place of its action will be shown 
when we come to treat of the animal spirit.* First, however, 
we must treat of the fibres which carry that spirit; and must 
also form some idea respecting what are called the first elements 
of nature. Everyone, therefore, can imagine for himself the 
magnitude of the work required to disentangle one such sub- 
stance and draw it out of darkness. But, we will make the 
effort. 

^See the Fibbe, n. 271 — ^273; see * See n. 10, note, and consult the 
also n. 317 — 318, and Rational treatise on the Andaal Spibtt (in 
Pbtcholoot n. 4—9. Post. Tracts), Chap. VII-IX. 
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166. Lastly, comes the blood, which partakes of the animal 
spirit and at the same time of the elements of nalure*s lower 
degree, that is to say, of the principles of sulphureous and saline 
st^stances. Thu^, by mearhs of the animal spirit, it partakes of 
the soul; and in this way, the blood is the soul's vicegerent in 
the body, that is, in the ultimate things of (he animal world; so 
that, in a certain sense, it may be called the corporeal soid. But, 
we have already treated of the blood in Transaction I. 

167. The determinations of the first substance, essence, or soul, 
are called simple fibres, for these are the determinants and pro- 
genitors of all the other substances. The determinations of the 
animal spirit, to be self-represented as compounds of the simple 
fibres, are, properly speaking, the medullary fibres of the brain 
and the nervous fibres of the body. The determinations of the 
blood, are the fibres again compounded, that is, the arterial and 
venous vessels. Of these and of the fibres, properly so called, is 
compounded the motive fibre, which is the last of the fibres conr 
sidered as determinants. The reader will see these subjects 
unfolded in [Transaction V] Introduction to Rational Psycho- 
logy, where I shall endeavor to set forth distinctly the doctrine 
of forms, of order and degrees, of representations and modifi- 
cations, and to treat also of the several kinds of fibres.^ 

168. And since it is of importance, that we comprehend whaJt 
the seed is, and how the soul of the offspring is produced and 
brought over from the soul of the parent, it is necessary that I use 
terms of this kind which are familiar, and which give a compre- 
hensible idea of the things to be presented; though I am not unaware 
that in a strict sense, such terms by no means square with those 
qualities which are and must be predicated as proper to the soul. 
For if we are to speak of the spirit spiritually, it is not permissible 
to speak of the imm^aterial nuUeriaUy. And since the two coin- 
cide by way of representation and analogy, maierial things are 
still instruments for the formation of ideas; and when these ideas 
are grasped in a perceptible manner, then something is perceived 
which is left to thought alone. The words in common iLse signify 
only corporeal and maierial things, and the modes, qualities, and 
accidents thereof: and if we are not allowed to u^e them because 
of the nature of the objects to be signified, then nothing remains 

> See n. 20, note. 
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btdtobe quite dumb and to utter nothing at all, nor even to think, 
inasmuch as that of which toe are to think, must first be insinuated 
by way of the senses, and by the imagination and representcUion 
of things sensible. Things sensible and imaginative may be 
represented by vocal formulas, from which the mind must after- 
wards abstract those essences which cannot be elaborated and, as 
it were, sublimated from any words except by innumerable dr- 
cundocuiions and m^odifications. This way of understanding 
is, with us, the fiaiurdl way; for we are instructed a posteriori, and 
not immediately a priori. For these reasons, we are obliged in 
this preface respecting the seed and its composition, to u^e words 
which are not altogether adequate, such as globules, spherules, 
fluid, membranes, tunics, crusts, figure, space, extension, motion, 
congregates, volume, and many others, although, properly speak- 
ing, such words are not suitable to the soul, nor even to the animal 
spirit, as I shall demonstrate very clearly in [Transaction V] 
Introduction to Rational Psychology. Therefore, for the reasons 
given above, I pray thai this wiU not be attributed tomsas a fault. 
No one, indeed, will do this, unless he be of those who hold 
that nothing is to be said of the spirit, excepting in formulas 
which are as obscure and abstract as spirits themselves; that 
is to say, who hold that no expression is competent, that in 
the least degree involves anything material. Thus every 
description must be utterly rejected, and we must remain for- 
ever in occult qualities. For unless the unknown and occult 
be signified by the known, as in the calculus, they continue 
occult forever; and thus the shade is not dispersed, but made 
more dense. 

169. With these premises, I seem now to be somewhat equipped 
for proceeding to the description of the seed. Now the veriest 
seed, which is formed first in the testicles and afterwards in the 
corpus Highmori and the epididymides and lastly in the ejacu- 
latory or deferent vessels, consists of globules or most pure spher- 
ules, the interiors whereof are occupied by the first, simplest, in^ 
most, and supreme substances of the animate body; white the 
animal spirit constitutes the surface, which extends around like 
a crust, and perfects the globule. Here, we at once meet inade- 
quate expressions, namely, globule, spherule, surface, crust, 
central space; consequently, the idea of space, volume, figure, 
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and so forth. But as I said before, I beg to be excused; I will 
assuredly satisfy the reader in my explanation of forms, orders 
and representations. Meantime, necessity forces me to use 
formulas such as the above, to signify the purest and even 
spiritual things. It is not granted to any one to speak ab- 
stractly, supereminently, and spiritually, but only humanly; 
although it may be granted to think more purely. 

170. In the very simplest ^stances that occupy the inmost 
place, and form as it were the nudeus, lies all that which is 
attribiUed to the soul. In this way therefore, it may be said, 
that it is the soul which occupies the inmost place and that it is so 
limited by the surface formed by the animal spirit, that it simul- 
taneov^ly represents a most pure globule or little seed, which is 
the animal principle^ and is most perfectly animate. This first 
essence, which is the supreme and first essence of every animal, 
is nowhere so pure, or so gathered together into one unit, as in the 
testicles, which are formed for the purpose of extracting it from 
the simple fibres. It is then, straightway, met by the essence of 
the following degree, thai is, by the next lower essence, namely, by 
that spirit which we call the animal spirit. This comes from the 
genuine and first compounded fibres, and also from the blood and 
its resolved globules; and straightway, it rolls around in circles, 
and produces a species of surface, — which happens in the epididy- 
mides, wherein the fibres of the whole testide and of its nervous or 
aOmgineal tunic, and also the purer blood of the spermatic vessels, 
aU run together. And what is commenced in the testicles and 
epididymides, is perfected in the vasa deferentia, particularly 
in the more capacious part of their channel and dyring the whole 
course of their descent to the vesicuUe seminales. The reader 
will find the whole course of the seed's progress described in 
the Chapters on the Testicles, Epididjnnides and Vasa Defer- 
entia. These most pure globules are the genuine seminules and 
sperms that are fruitful and prolific, and thus carry the soul and 
life of the parent, and commence and set up the life of the future 
offspring.^ The nature of this first essence which occupies 
the interiors, is too exalted to allow us to give any idea of it 

^That is, the animal beginning, ''principle,'' in n. 358 below, 
or the beginning or first of a new 'In the Latin the rest of the 

creature. See the definition of paragraph is printed in italics. 
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simply and in familiar words. For it is substance itself and 
formative force, and it draws its stem from the first living point, 
and continues the thread to the very last of life {Trans. I, 
n. 253). And simultaneously and in the present, it seems to 
have with it and in it, the ends, as well the first, as the middle 
and the last, according to which causes follow in a foreseen and 
certain order, to the ultimate effect {Trans. I, n. 260). And 
it represents to itself the state about to be formed as a state 
already formed; yea, and the state already formed as one that 
is about to be formed {Trans. I, n. 261). Thus the series of 
all contingencies for the perfecting of the work of formation, 
are with it, and in it, in the present {Trans. I, n. 263, 265, 
9eq.) 

171. As soon, therefore, as these truly seminal and spermatic 
substances came jlowing together, as is the case in the epididymides 
and vasa deferentia, they cannot biU at once aUack and attempt 
the work of formation; bid this only so far as they are provided unth 
a supply of substances similar to those required for the act and 
progress of formation. Bui sin4:e at this threshold, such sub- 
stances are lacking, therefore with the help of those that are at 
hand, they arrange themselves, suitably to the form of the fuiure 
body in its beginning, into a primitive species of carina,^ like 
that seen in the eggs of fowls; that is to say, into determinations 
and fibres that have the appearance of little eels. These, by 
reason of their intrinsic motion and ceaseless activity, present 
the appeara7u:e of living animalcules, whereas they are only the 
first determinations and the little stamens arising therefrom, 
united together into a series of the kind, from which they seem 
desirous of commencing the first web of the fuJbire body. In these 
stamens, because in each single globule, lies the parent life and 
soul, but as yet indistinct and imperfect as in a rudiment. They 
are also most highly active, and deceive the most sagacious inquirers 
into the belief thai the first origin of the fetus is taken from them 
before it begins in the ovule. Leeuwenhoek* is wholly of this 

' By the Carina our author means Malpighi gives no opinion with 

the first rudiment of the fetus. respect to the seminal animalcules; 

* The Latin has ''Malpighi/' but certainly our author quotes no 

this seems to be a slip for Leeuwen- such opinion, 
hoek. So far as we can ascertain, 

11 161 



Digitized by 



Google 



171 THE MALE ORGANS 

view, and Boerhaave inclines to the same opinion. For these 
stamens, by their eel-like form and active motion, insinuate 
themselves into the senses, and by the senses into the rational 
mind, in a very vivid way; especially when augmented by 
confirmation derived from the origin of frogs, which grow up 
from little eels,^ and also from a type of similar little eels 
seen in the incubated egg. Nor can these illusions be dis- 
persed, until we have run attentively through the entire series 
of formation. For we meet with infinite phenomena which 
[otherwise] can in no way be untangled; such as the existence 
and subsistence of the eel-like forms in the vesicul® seminales, 
where they abide sometimes for weeks and months, and in 
the meantime are continually agitated by incessant motion, — 
both by the intrinsic motion of their parts, and by the external 
motion of the septa; and again, the fact that they wind their 
way into the little ovules, which, though impregnated, yet 
seem to entirely preclude any entrance. On which account, 
this eel-like form has been more closely examined by the English 
and other observers, who have likewise used microscopes; and, 
as a result, it has been found, as Lang says, that it ''is nothing 
else than the active portion of the seed agitated within the 
viscid molecxiles, imtil, being very gradually consumed, there 
is left a residue of certain motionless fibrils." [n. 162.] And 
Leeuwenhoek himself, in the very passage where he records 
his examination of these little eels in the seed of many quadru- 
peds, birds, and fishes, particularly in the epididymides and 
vasa deferentia, estimating them in one case at fifty thousand 
in a space equal to a grain of sand, makes mention at the same 
time of having seen globules, and even striae. Respecting 
the globules, his words are: "Under the animalcules was seen 
a substratiun of numerous and exceedingly fine globules, and 
also of many piano-oval bodies the circumferences whereof 
were almost equal in size to globules of human blood; to which 
globules also life may be attributed, and this by reason of 
their active motions." [n. 161.] And, moreover, in another 
place, describing his examination of the nervous juice which 
escapes from the minutest fibres, he asserts that little eels 

^i. e. tadpoles. 
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creep through those very fibres [Epiat. Physiol,, p. 311];^ but 
afterwards he confessed his error, and foimd that the little eeb 
were nothing more than a continuation and a kind of fibrous 
cohesion of the nervous humor. 

172. These are the primitive globules, in which lies thai vital 
and natural element thai serves for the beginning of formation in 
the ovum. But since these globules are of the purest kind, highly 
agitable, and continually in the effort to attack the work of format 
turn wherever they meet with mediate substances, they must be 
again reduced into a more general and compound form. The case 
is not unlike thai of the primitive seeds of the vegetable kingdom, which 
are enclosed in a kind of fruity sheath, and are gradually perfected 
and ripened. For if they were to break out singly and eeUshaped, 
the work of formation and generation would come to nought. Now, 
in order to ensure their subsistence and coiisistence until the time 
comes thai they are to be committed to the matrix and ovum, they 
are carried dawn into the vesicuUe seminales, whither several 
species of suitable fluids and elements are conveyed; and there 
they are incessantly and distinctly agitaied and whirled. By this 
means these simple forms of the seed are mutually fitted together. 
Then a number of them, set under a denser membranous crust, 
are carried round and round; whence arise new and compound 
globules, which are the true seminal globules. This is the second 
degree of composition; for the primitive globxiles, grouped to- 
gether to form larger globules, set in orderly arrangement, 
and surrounded by a more general tunic or crust, thus complete 
their second dimension. Globules of this order are also seen 
by the microscope, for they attain such dimensions that they 
begin to be visible to the sight of that instrument. The means, 
too, are at hand, namely, a supply of animal spirits, of the 
purer elements of the blood, and of an unctuous substance from 
the glands and a watery substance from the fine cellular tissue. 
Moreover, there is an intrinsic and modificatory motion of 
all, — a motion which is almost of three degrees, being a motion 
of the sperms themselves, and of the fibres and septa, and also 
a more general motion of the membranous envelope which is 

^ Leeuwenhoek's words are: a nerve, was so minute, yet I saw 
''And although this cavity in the living animalcules swimming there- 
fibrils, a number of which compose in. " 
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finely muscular. Hence results a circumgyration of the seminal 
globules and their determination from cell to cell; thus perfect 
conmiixtion. And with the addition of delay, and fomented 
by incessant heat, the parts are at last suitably fitted together, 
and the inmost essences of nature, — ^which alone is determi- 
nant and active, — are co-ordinated into forms suitable to their 
fore-ordained use. During the continuance of this highly 
active and gyratory state, the little eels in the cells can never 
remain whole and entire, but, separating into primitive glob- 
ules, must of a certainty pass over into the genuine forms of 
the seed. Hence it is that the seed becomes like a humor; for 
that such it is, is manifest from its consistency, deasity, color, 
and other visible phenomena, and also from its chemical 
solutions. 

173 . Thv^ the seed is perfected, and at the same time is gvmded 
against all hurtful contingencies during its passage through the 
urethra, and is also accommodaied for flowing into the womb. 
Moreover, when it breaks out of the vesiculoe seminaUs, it is 6e- 
sprinkled with a new humor, ruimely, that of the prostates, and 
is enveloped therein, lest, escaping from its membranes, it burst 
forth prematurely, and render the work of generation of none 
effect. Finally, it is also irrigated and besmeared with another 
humor in large abundance, which besides adding quantity, also 
gives it determination whereby it is emitted into its ground or 
soil, not spontaneously, but by force and in the way of ejaculation. 
Respecting all these subjects, see what was said above on the 
Prostates and the Urethra. 

174. Thai this seminal material thus perfected and transmitted 
into the womb, may commence from its first principles to form a 
new life and a diminutive body, it is necessary that in this its soil 
or matrix, like the seeds of the vegetable kingdom in their ground, 
it be again resolved, so far as regards this second composition; 
so that the naked seminal globules, like a vital aura, may fly off 
through the Fallopian tubes, into the ovules seated in the ovaries. 
That they are resolved, will be confirmed in due course in 
what follows; and that it is necessary for them to be resolved 
is confirmed by the parallel case of vegetable seeds. The 
latter are enclosed in their own proper membrane, and some 
kinds of them, such as the seeds of grapes and berries and a 
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thousand others, are again surrounded with a dense substance. 
The reason why vegetable seeds are covered over with a denser 
coat is because they pass into the genital earth or hard soil. 
For in all cases there must be mutual correspondence; such 
as is the soil or matrix such is the clothing that is put on, — 
and this in order that the interior may be unlocked quickly or 
slowly, according to the nature of the causes presented in that 
matrix. The globules thus unlocked or opened, are analogous 
to a kind of vital a\u*a, being to the last degree light and vola- 
tile, and in mobility equalling the aiu'as themselves. Thus also 
they penetrate through the p\u*est pores of the ovules as 
through a sieve-like tunic; which would not be the case if they 
crept up to this point in the form of little eels. 

175. The ovules seated in these ovaries are so formed (is to 
offer the globules not merely an opportunity of insinuating them- 
selves, but also a bosom of the most highly suitable kind, — and 
this, not only that a number of the globules may therein be again 
heaped up, biU also that they may there procure their first and 
most suitable nourishment. Thue this first, inmost, supreme, 
animal essence, in which lies the sovl and which is the soul, com- 
mences the thread of its formation suitably to its own nature; and 
first of aU conceives and excludes a brain in purest effigy, that is 
to say, such as it is in the depths of the cortical substance; and 
then from many sueh brains, by means of simple fibres, it extends 
itsdf to form the carina; and so forth. This, however, is not 
the place to show how the work of formation is carried on, but only 
that all things begin from the first globule as from a little egg; and 
that the rationale of the whole formation lies in this formative 
substance, which when thus left to itself, cannot but regard 
that which is formed as yet to be formed, and that which is 
yet to be formed, as already formed, and all the several ulti- 
mate effects set forth as present in the first representation and 
intuition, as being, as it were, simultaneously present [n. 170]. 
This soul, residing in the principles of natural things, regards 
the whole of nature, as it were, as subject to herself; like one 
who looks upon the fields from a high tower. Universal 
nature is but the instrumental cause which ministers to life 
and necessarily concurs in all its decisions. Thus the whole 
physical world is completely subject to the moral and spiritual 
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world. There is, therefore, nothing to be met with on the 
way, that can prevent the soul from passing most freely to 
ends, — ^whieh alone it regards. The soul, residing in the prin- 
ciples of natural things and holding subject to herself the whole 
of TuUure which serves life as an instrumental cause, of her own 
ncUure so disposes aU things, that to ends shall correspond effects, 
to which effects she proceeds through the inmost penetralia of the 
sciences and arts. Thus she weaves the texture of the body, which, 
to our mind's eye, is full of miracles, as it were; while of her own 
nature, and without the aid of any previous knowledge of the 
sciences, she produ^:es similar and still other things in infinite 
number. But these are matters of psychology. 

176 . // sttc/i be the formation, composition and form of the seed, 
we can then explain the particular phenomena thai occur in the 
genital organs, and also the particular phenomena that occur in 
conception and generation; and those moreover, that furnish cfm- 
troversies to the world, on the subjects of the formation of the fetus 
from the seed of the parent, of the evolution of the same in the 
mothei'^s womb, and of the propagation of the soul inlo the off- 
spring. For given the above principles, there is nothing that 
cannot be explained and perceived. But these particulars re- 
specting the seed are brought forward only by way of introduc- 
tion or first essay; the several points will come to be further 
confirmed; and then, if any point, after being duly weighed, 
should not be consistent [with the facts] it would be the surest 
sign of hallucination. Meanwhile, it must be assumed, — if 
not as demonstrated, still as confirmed by all those proofs and 
phenomena that are at present extant. Granting that this is 
the case, then this theorem is in the last term of probability, 
and thus in the first term of truth. To verimost truths, we 
can never attain, unless we be instructed a priori, but not if 
instructed a posteriori. That alone is truth which proceeds 
from the Divine mouth. Therefore, in what way anatomical 
proofs, and at the same time, in what way physical proofs, and 
finally, in what way philosophical conjectures here coincide 
and, as it were, with united forces fight for this conclusion, 
will be a matter of later deduction when we come to treat of 
the soul. In that place we shall again take up the present 
argument, in order to confirm a posteriori the points that lead 

to our principles. 
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CHAPTER X 
The External Generatxye Organs of the Fehale. 

177. Heister. (Compend. AnaL) The external parts are: 
The pudendum or Vulva, in the middle of which is a fissure 

and the orifice of the vagina; at the lower part is the frenum 
and perineum. 

178. The two Labia and the mons veneris, swollen by reason 
of the underlying fat and beset with hairs. 

179. The Clitoris, or mentula muliebris, situated in the 
upper part of the fissure, concealed imder its skin or prepuce, 
and for the most part almost entirely outside the stimulus of 
venery. Its shape and size are about that of the point of the 
ring finger; sometimes it attains extraordinary dimensions, so 
as even to equal the male penis, but it has no urethra. Its 
parts are: A glans, or apex, which, however, is not perforated, 
but nevertheless is smeared with a fetid humor like the corona 
of the penis. A prepuce covering the glans, and continuous 
with the cutis of the pudendum; it is furnished with nervous 
papillse and is therefore extremely sensitive. A ligament where- 
by it is connected with the pubic bones almost as is the case in 
the penis. Two crura, three times as long as the clitoris itself, 
and coming from the pubic bone. Two corpora cavernosa 
with a middle septum, almost the same as in the penis, which 
make up its substance and are surroimded with a nervous 
membrane. Two erector muscles,^ as in the penis, which 
arise from the ischia and are inserted in the corpora cavernosa. 
Arteries and veins from the h3rpogastric and pudendal vessels 
Nerves from the sacral nerve, considerable branches of which 
run along the dorsum of the clitoris, whence its great sensi- 
tiveness. 

180. The NymphcB,* which are two membranous parts situated 
one for the most part on each side of the fissure, reddish, cav- 
ernous, resembling the wattles imder a cock's throat, sometimes 

> The ischio-cavemod. * Called also the labia minora. 
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large, sometimes small, continuous with the prepuce of the 
clitoris, and connected with the inner side of the labia. They 
are abundantly covered with nervous papillae, and hence are 
extremely sensitive. They also have little glands which 
secrete a sebaceous substance. In addition to the offices of 
titillation these glands direct the stream of urine. 

181. The Orifice of the Vagina or the external os of the uterus,^ 
surrounded with a cavernous substance which swells up during 
venery, somewhat narrow in virgins, more ample in other 
women, and those who have borne many children; but always 
narrower than the rest of the vagina. 

182. The Hymen, a membrane sometimes circular, some- 
times semi-lunar, and sometimes of a different shape, which 
bars the vagina in virgins, and is always present in young 
subjects. (This is denied by some anatomists, but Heister 
has always found it present during the first period of age; and 
many other anatomists agree with him. Nota 30.) It has a 
small aperture leading into the vagina, but in adults the aper- 
ture is larger. Unless previously torn, it is lacerated on the 
first coition, when it frequently bleeds. The caruncukB myrti- 
formes arise from the laceration of the hymen, and are ob- 
served to the number of two, three, or four, in the place where 
the hymen formerly was. They are not present in the infant. 

183. The Urethra or meatus urinatorius, directly under the 
clitoris, its site being marked by a slight eminence. It is about 
two fingerbreadths in length. Its calibre is larger in women 
than in men, but is narrower at the end than in the rest of its 
extent, and admits of great dilatation. There are certain 
little ducts opening into it, which as in the case of the male 
urethra, excrete a mucous liquid as a protection against the 
acrimony of the urine; their origin is not known with certainty. 
The Graafian lacunse, that is, the little orifices visible about the 
urethra, are ducts that excrete a humor for lubricating the 
vagina. They arise from the glandular substance of the 
urethra, (n. 234.) 

184. WiNSLOW. (Expos. Anat.) The Pvbes is that broad 
eminence on which grow hairs, called in Latin pubes, and almost 
similar to those found under the armpits. This eminence is 

1 See n. 219, note. 
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a thickening of the adipose membrane, more or less filled with 
fat, that covers the forepart of the pubic bone and some por- 
tions of the neighboring muscles. {Tr. du Baa Ventre, n. 624.) 

185. Lcbia, or Ate. — ^The old anatomists gave the name 
Sinus to that longitudinal cavity which runs straight down 
from the middle and lower part of the pubes to within an 
inch of the anus: and they called the lateral part of 
that cavity the aUe or wings. The places where these labia 
or alse are joined above and below are termed commissiu'es, 
and may also be called the extremities or angles of the sinus. 
The labia are more prominent and thicker above than below, 
but are nearer each other below. They are composed chiefly 
of skin, cellular substance, and fat. The skin is a continua- 
tion of that of the pubes and groins. It is more or less beset 
with glandular granules, from which may be expressed a white, 
waxy matter; after a certain age, it is covered in the same man- 
ner as the pubes. The inner side of the labia is somewhat like 
the red portion of the lips; it is distinguished from the neigh- 
boring external parts by a kind of line, almost in the same 
manner as the red portion of the lips is distinguished from the 
rest of the skin. A great nmnber of pores are observable in it, 
and numerous little glands are embedded in its substance and 
furnish a liquor more or less sebaceous. These glands are 
larger near the edges than in the other parts. (Tr. du Baa 
Ventre, n. 625-627.) 

186. LacunoB. — ^Near the inner edges of the inner surfaces of 
the labia on each side of the orifice of the vagina, is found a 
small foramen more visible than the rest. These two fora- 
mina are termed lacunse. They conmiunicate by two small 
ducts with two follicular bodies^ lying in the substance of the 
labia, and which may be looked upon as little prostates, almost 
similar to the little prostates^ in man. When compressed, 
they discharge a viscid liquor. Above the superior conmiis- 
s\u*e a thin, flat ligament runs down from the ramus of each 
pubic bone, which penetrates the fat in the substance of each 
labimn, and is there lost near the edge. These may be looked 
upon as the suspensory ligaments of the labia. The inferior 
commissure of the labia is very thin, almost like a membranous 

1 The glands of Bartholin. * Cowper's glands. 
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ligament; and at its lower extremity, it forms, with the neigh- 
boring parts of the inner sides, a depression termed the navi- 
cular or scaphoid fossa. The planes of these ligaments are 
nearly parallel. The space between the inferior commiss\u*e 
of the labia and the anus is termed the perineum, and is about 
a large fingerbreadth in length. (Tr. du Bos Vent., n. 628^- 
629.) 

187. The other external parts are concealed between the two 
labia. The clitoris with its covering lies directly imder the 
superior commissure of the labia, the covering being called 
the prepuce. The orifice of the urethra lies just underneath. 
Below that again is the orifice of the great canal of the uterus. 
The circumference of this latter orifice is bordered either by a 
membranous circle called the h3rmen or by fleshy portions 
called the carunculse myrtiformes. On each side of the cli- 
toris begins a very prominent fold like a crest, which runs down 
obliquely on each side of the orifice of the \u*ethra, and termi- 
nates at the side of the vaginal orifice. These two folds are 
termed nymphse, and they might likewise be named the crests 
of the clitoris. On each side of the vaginal orifice lies the small 
prostatic foramen already described. (Tr. du Bos Vent., n. 
630.) 

188. The Clitoris appears at first sight like a glans, but im- 
perforate. Above and at the side, it is covered by a kind of 
prepuce formed by a peculiar fold of a portion of the inner side 
of the labia. This prepuce appears to be glandular, and it 
discharges a certain humor. By dissection, we discover in the 
clitoris a trimk and two branches, almost as in the penis, and 
in like manner composed of cavernous substance, and with 
elastic timics, but without any \u*ethra; also, like the penis, this 
substance swells up when the artery is injected, etc. The 
trunk is divided into two lateral parts by a middle septmn 
extending from the bif\u*cation to the glans where it is gradu- 
ally lost. The bif\u*cation of the trunk is on the edge of the 
cartilaginous arch of the pubic bones. The branches, which 
also resemble the roots of the corpora cavernosa^ are attached 
to the edge of the inferior rami of these bones, and extend in- 
teriorly over the small ramus of the ischimn where they gradu- 
ally terminate; though a portion of the membranous tube on 
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each side sometimes extends as far as the tuberosity of the 
ischium. The trunk of the clitoris is sustained by a suspen- 
sory ligament attached to the symphysis pubis, and which 
encloses this trunk in its duplicature nearly as in the penis of 
the other sex. There are four muscles attached to the trunk 
of the clitoris, two on each side. Two of them, one on 
each side, run down along the neighboring corpora cavernosa, 
which they cover in front, and are finally attached by a tendi- 
nous or aponeurotic i)ortion, partly to the extremities of the 
corpora cavernosa, and partly to the tuberosities of the ischium 
lower down. These two muscles are called Erectors.^ The 
other muscles, one on each side, lie inunediately below the 
former; they run down on either side of the urethra and vagina 
enlarging as they go, all the way to the sphincter of the anus, 
where they terminate, almost like the accelerator muscles in 
man. They surroimd very closely the lateral parts of the 
urethra and vagina. In their descent, they become broader, 
and below, they expand over the lower and lateral parts of the 
vagina; for which reason many anatomists have regarded these 
muscles as a kind of sphincter or circular muscle.' These four 
muscles are sometimes covered with fat. The bloodvessels of the 
clitoris come chiefly from the hypogastrics. The nerves arise 
from the second and third pairs of sacral nerves, and conmiuni- 
cate with the inferior mesenteric plexus and with the great 
sympathetic nerve. {Tr. du Bas Vent., n. 631-638.) 

189. The NymphcB, or crests of the clitoris, or as they may 
likewise be called, the internal aUe or labia, are two folds from 
the external labia, and extend from the prepuce of the clitoris 
to the sides of the vaginal orifice. They begin very narrow 
and pointed, broaden as they descend, and at their lower ex- 
tremity again contract. They are of a spongy substance. 
On the inside, they are glandular, the glandular grains being 
visible to the sight. They are situated obliquely, the upper 
extremities approximating to each other and the lower sepa- 

*The iBchio-cavemoai; they dif- 'The muscleB referred to, aie 

fer from the ischio-cavemosi of the bulbo-oavemoai, which taken 

males only in being smaller; see n. together, are also called the sphino- 

137 ter vaginae. 
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rating. In married women they are more or less flaccid or 
withered. {Tr. du Bos Vent., n. 639-640.) 

190. The Urethra, or Urinary Dttct, is an orifice lying in the 
interval between the nymphse, below the glans of the clitoris. 
It is a kind of cushion slightly wrinkled, and perforated by 
several smaU lacunse from which may be expressed a more or 
less viscid or mucilaginous liquor. In gravid women, it is 
sometimes drawn a little inward. The body of the urethra 
is a spongy canal almost the same as in man, but very short, 
situated directly under the trunk of the clitoris and above 
the vagina, so that it is mediate between the two and adherent 
to both by membranous filaments. It passes under the carti- 
laginous arch of the pubic bones and terminates by an oblique 
opening in the neck of the bladder. Between its two extremi- 
ties it curves slightly downward. Its internal membrane is a 
little plaited, and is perforated by small holes which conununi- 
cate with follicles lying in its substance, — as in man. If one 
of these holes be inflated, a little canal distended by the infla- 
tion comes to view, which runs from without inwards, and, in 
some places, terminates in a kind of ampulla. On compressing 
these ampullae, a viscid liquor is discharged. The continua- 
tion of this membrane which lines the neck of the bladder, 
forms several rugae, more or less regular; but that which lines 
the cavity of the bladder is wrinkled in an irregular manner 
when the bladder is empty. {Tr. du Bos VerU., n. 641-644.) 

191. The VagiTui, or Canal of the Uterus, also called the 
neck of the uterus, is situated below the urethra and above the 
end of the rectmn a little obliquely, being more raised on the 
inner and posterior part than on the outer and anterior. Its 
inner or posterior extremity is united to the body of the uterus, 
and engirdles the orifice of the latter much in the same manner 
as the duodenum engirdles the pylorus, or as the colon engirdles 
the cecum at the extremity of the ileum. The anterior extre- 
mity forms the great orifice which lies under the orifice of 
the urethra and above the fossula of the inferior commissure 
of the labia. The body of the vagina is made up of a spongy 
substance beset with quantities of bloodvessels. It is com- 
monly longer and narrower in virgins than in married women. 
Its inner or concave surface is more or less wrinkled trans- 
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versely, and is covered by a particular membrane. The rug» 
or wrinkles are formed by somewhat long narrow eminences 
incurvated like so many arches placed one after the other and 
so arranged as to divide the concavity of the vagina into two 
surfaces, an upper and a lower. The meeting of the extremi- 
ties of the upper rugae with those of the lower forms an irregu- 
lar suture on the right side and on the left. The arches are 
sometimes broken in the middle and divided into semi-arches, 
but in this there is some variety. In young girls and in virgins, 
the rugse are quite prominent, but in married women they be- 
come more superficial, and they are effaced by parturition. 
The inner or posterior extremity of the vagina surrounds the 
orifice of the uterus obliquely, in such manner that the upper 
wall of the vagina is nearer the orifice, and the lower further 
away; this causes the extremity of the uterus to appear to be 
nearer to [the wall of] the vagina, or canal, below than above.* 
{Tr. du Bos Vent., n. 645-662.) 

192. CircuLus Membranosus, or Hymen. — In virgins, and 
before menstruation, the anterior extremity of the uterine canal 
is ordinarily bordered by a membranous fold, more or less 
circular, large, and smooth; sometimes it is semi-lunar. In 
some subjects it leaves a small opening, in others a larger 
one, and it causes the external orifice of the vagina to be narrow- 
er in diameter than the rest of the cavity. This fold is the 
h3rmen, which is formed by the imion of the internal membrane 
of the canal with the internal membrane of the labia. It 
shows as a membranous circle. (Tr. du Bos Vent., n. 653.) 

193. CaruncukB Myrtiformes. — The hjrmen is ruptured in 
coition, and effaced by parturition, leaving only some irregu- 
lar-shaped fragments, which [from their supposed resemblance 
to myrtle leaves] are called carunculse myrtiformes. The 
hymen may also suffer by too great a flow of the menses, by 
accidents, imprudence and levity. {Tr. du Bos VerU., n. 
651.) 

194. Plexus Retiformis.^ — Each side of the anterior portion 

1 See Plate IV. fig. 2. clitoris, see n. 179 above. They 
* The plexus retif ormes, or reti- are now known as the bulbi vest- 
culares are the same as what Heister bull. These bulbs were also call- 
calls the corpora cavernosa of the ed the internal crura of the 
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of the vagina is covered exteriorly by a thin, broad, cavernous 
and vascular plexus, called the plexus retiformis. These two 
planes run down on each side of the clitoris behind the nymphse, 
and in their passage they cover the urethra like a collar, be- 
fore they are spread on the great canal or vagina. This plexus 
is closely united to the inner surface of the muscular ring^ 
commonly taken for accelerator or constrictor muscles, and 
thus lies between these muscles and the lateral parts of the 
urethra, and of the great canal. When inflated, the substance 
of this plexus is swollen like a flaccid spleen, and almost like 
the spongy substance of the clitoris, with which it seems to 
communicate. This gives the reason for calling the lateral 
portions of this reticular plexus the internal crura of the clitoris. 
It is a kind of rete mirabile of vessels which come chiefly from 
the h3rpogastrics. {Tr. du Bos Vent., n. 655-657.) 

195. ScHURiG. (Muliebria.) Cases where the perineum 
has been ruptured in child-birth; also by the presence of wind. 
— Calculi extracted through the perineum. (I. iv. § 2, 6, 11.) 

196. Vvlva. — Large vulvas. — ^Fire issuing from the vulva. — 
Double vulva; — the same in lizards, crabs, rayfish. — ^Vaticina- 
tion by the vulva. — Prurience of the vulva; — ^inflanmiation; 
fungus. — ^The passage of feces through the vulva. — ^The vulva 
is sometimes closed up. (I. v. § 6, 11-16, 18, 21.) 

197. Clitoris. — ^A bony clitoris. — ^The size of the clitoris 
varies. — It is the cause of pleasure. — Large clitoris in infants; — 
in adults; — so large as to hinder walking. — Is a large clitoris 
a sign of hermaphroditism? — ^There are tribades, women who 
lie with women. (II. i. § 7, 8, 10-13, 15 seq.) 

198. NymphtB, — The n3rmphse are little membranes, gener- 
ally of a fleshy texture, always acuminated below and broad 
above. In virgins, they look like a ligament, suspending and, 
as it were, constricting and closing the lower part of the ex- 
ternal oriflce. Above, they are joined together at an acute 

clitoris. Taken together, they corpora cavernosa. Cf. h. 138, 

correspond anatomically to the 141. 

corpus spongiosum of the penis, ^ This muscular ring is formed 

while the two external crura of by the two bulbo-cavemosi muscles, 

the clitoris, now called simply see n. 188, note. 

the crura, correspond to the two 
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angle where they form a corrugated membranous process 
which mvests the clitoris like a prepuce. In young subjects 
they are soft, but in course of age and by frequent coition 
they are indurated and become ahnost cartilaginous. The 
above is according to Biolan. — ^They vary in size and shape. — 
[According to Dionis, they are unfolded at the time of child- 
birth in order to allow of greater extension to the labia majora.] 
On opening the bodies of females soon after childbirth, he 
found them ahnost obliterated. — ^The circumcision of women 
among the Persians and Ethiopians, consists in the amputation 
of the nymphse. (II. ii. § 3, 4, 8, 10.) 

199. The CaruncuUB Myrtiformes are single in virgins, and 
multiple, up to the number of four, in married women; — ^there 
are also an equal number of fleshy membranes for their attach- 
ment. — ^But they appear to consist of the rug» of the vagina. — 
They are said to arise from the breaking of the hymen. — 
They bar the orifice of the cervix. (II, iii. § 1, 2, 4, 5.) 

200. Prostates.^ — De Graaf sayB that the prostates have an 
irritant function; for their pituito-^erous humor, by its acri- 
mony and saltness, renders women more salacious. — Some 
authors erroneously regard it as the female seed. — ^The seat 
of female gonorrhea is in these prostate glands. (II. iv. § 7, 
9, 10.) 

201. Hymen. — ^The substance of the hjrmen is variously 
described as membranous, nervous, fleshy, Ugamentary, venous, 
retiform. — Some writers say that it is thick, others that it is 
thin. — Sometimes it wholly precludes the passage. — Some deny 
its existence. — Some say that it consists of the canmcute. 
(II. V. § 8, 10, 14, 16.) 

202. The Vagina lies between the bladder and the rectum. 
In virgins, the orifice is much narrower than the body of the 
vagina. — It is rather long, but somewhat contorted and oblique. 
Except in coition, its sides are somewhat flaccid and collapsed, 
like those of the intestines; but the opposite is the case during 
menstruation, coition, and parturition. — It is about four inches 
long, and half an inch broad; after child-birth it is larger. — 
In the venereal orgasm, it answers to the virile member, which 
it closely embraces. — In its lower part are found many little 

1 The glands of Bartholin. 
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pores whence comes a humor whose issuance is attended with 
great pleasure. — ^The glands are in clusters like grapes. — In 
some subjects a fleshy excrescence has been observed in the 
vagina. — Rupture of the vaginal wall facing the rectum has 
also been observed. (III. i. § 4-7, 11, 14, 16.) 

203. BoEBHAAVE. {IfisiiL Med.) In women, the blood 
vessels and l3rmphatics, adipose and nervous vessels, membranes, 
fibres, are far more lax than in men. Hence all the cavities, 
cells, vessels, are more readily filled and their humors aggre- 
gated. And therefore in women the cellular and adipose mem- 
brane is always very thick, (n. 661.) 

204. MoRGAGNi. (Adi/era. Anat.) Besides the lacunse be- 
longing to the glandular substance of the urethra, I have not 
unfrequently found several foramma disposed about the be- 
ginning of the vagina, just in front of the hymen or of the carun- 
culsB myrtif ormes, or of the place where the latter should be. I 
have counted two, three and also four of them on each side. 
Not long ago, I saw a foramen almost under the glans of the 
clitoris, in which terminated a short duct placed transversely. 
Sometimes the foramina are covered by the carunculse falling 
forwards over them. Each of these foramina admitted a coarse 
bristle. Some of them run upwards, some downwards. I 
saw one duct on each side, which belonged to a roimdish gland 
of no mean size, wherein, instead of a receptacle and cavity, 
were found several vesicles or cells opening into each other, 
and filled with a limpid humor. These were the beginnings of 
the duct. (I. § 31, p. 42, 43.) Home and De Graaf assert 
that a pituitous serum may be elicited from the little foramina 
in the cervix of the uterus. Others deny this [asserting that 
the humor is glutinous and viscid]. Morgagni also foimd in 
the top of the vagina, and also in the cervix, a sluggish humor 
which was limpid, except that it inclined somewhat to a yellow 
hue. He also noticed certain vesicles of various sizes, all how- 
ever, roimdish or oval, occupying in close groups almost the 
whole internal surface of the cervix; they are the sources of 
a humor or fluid. Some anatomists consider them as hyda- 
tids, but this Morgagni denies. He says that the use of this 
sluggish and glutinous mucus is to conglutinate the orifice 
of the uterus during gestation. (I. § 32, p. 43, 44.) 
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205. NymphcB. — With respect to the nymphte, there is great 
variety. Their glands are sebaceous. Moreover, on the 
whole surface of both alse, excepting their extreme borders and 
upper portions, are great masses of glands. They are small^ 
but when the ala is stretched, there is seen at the center of 
each a little orifice from which issues a whitish and very deli- 
cate thread of the same hue as the glands. The latter are 
sebaceous glands. (I. § 11. p. 8.) 

206. Clitoris. — A suspensory ligament is attached to the 
clitoris in the same manner as to the penis. (I. § 18, p. 20.) 
In cows, dogs, sheep, etc., the clitoris is set in the inferior 
extremity of the parts. (IV. § 23, p. 42.) 

207. The Hymen reaches all the way to the meatus urinarius, 
although in proportion as it mounts it becomes thinner and 
finer, so that it appears to resemble a crescent moon rather 
than a ring. From the upper and inner part of the vagina, 
following its longitudinal direction and tending towards the 
h3rmen, descend two, three, or sometimes more columns, or, 
if you please, corrugations of the doubled inner substance of 
the vagina. In their descent these columns leave a consider- 
able space between them. The nearer they approach the 
h3rmen, the thicker they become; and for this reason the 
vagina becomes narrower toward its lower part. The extreme 
bases of the columns, because of their shape and size, may be 
mistaken for the carunculse myrtiformes by many anatomists, 
to wit, by those who afiirm the hymen to be nothing else but 
these carunculae mutually bound to each other by membranes, 
— in which opinion, however, they are mistaken. (IV. § 23, 
p. 43-44.) 
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Induction, 

208. The female parts answer to the male just as though they 
had first been naturally united and then naturally separated; and 
as though when united, they had resembled only a single body, 
but when separated, two bodies. The female parts therefore are 
fashioned entirely for the reception of the male; and for co-adaptar 
Hon and unition with them; for the promotion of Co-operation be- 
tween them; and finally for the gestation of the fetus, and its 
delivery. To these qualifications are added bland, impulsive 
causes, both in the body and in the animus, and even in ^ soul 
itself; yet vrith a difference like thai between active force and pas- 
sive force, and between essence and form, — passive force and form 
being also naturally reactive; from which two principles muJhwUy 
conjoined, results a unit, which in itself is perfect and from which 
is finally produced a third. But to come to the several points. 
In general, it is a constant truth that for the existence of a 
perfected thing, there must be an agent and a patient; and 
therefore, since everything in nature aspires to self-perfection 
that which is active has an appetency for the passive, and 
vice versa. But on these subjects see our Introduction.^ 

209. The female parts so correspond to the male, that during 
the tim>e of carnal copulation, they resemble not two bodies, but 
one, and so coalesce, that at the moment of orgasm, the two scarcely 
know other than that they are one; moreover, nature at the same 
tims endeavors to actually unite them. For love, and particularly 
venereal love, is the closest union of tviUs and minds (animus), — a 
union so dose that the life of the one is in aU ways communicated 
to the life of the other, so that in the ecstasy itself, whatever is 
peculiar and proper to either is mutuaUy reckoned as belonging 

^ The reference is probably to duction to Rational Psychology in 

Trans. V "Introduction to Ration- Economy op the ANOiAL Kmo- 

al Psychology." See n. 20, note, dom. See On Sensation, or thb 

and Index of Authors, s. v. Sweden^ Passion of thb Bodt, (in Post- 

borg. Dr. Wilkinson conjectures humous Tracts), and also Rational 

that the reference is to the Intro- Pstchologt, n. 23. 
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to the other. It has been shown above [n. 45, 46, 145], that at 
that moment the soul strives to go forth out of its body, and 
to as it were found a colony. For the imiversal simple fibre 
which is the determination of the purest essence and which, 
taken substantially, is the soul, opens up in all directions, and 
endeavors to transfer itself to another; but it is provided that 
nothing of the soul shall emigrate, except that which is en- 
trusted to the testicles, see above [n. 46]. Were it not for 
this provision, the ardor is so great, that the whole vitality 
and the entire animal principle would emigrate, — as is evident 
from the several phenomena of the act. For at that time, 
each is as it were forgetful of self, and believes that he belongs 
to the other. Thus the nature of the commimion between the 
two minds (aninvus), cannot be better seen than from this 
venereal heat and from the actual copulation. At this time 
each belongs, not to himself, but to the other; and so long as this 
state is reciprocal, the property or proprium of each becomes 
the common property, which it is hardly possible to per^ 
ceive as being distinct. This union of minds (animus) is 
represerUed physically in the union of the bodies, and of those 
members that serve and minister to the union. For in order to a 
perfect union a whole series of unions must be formed from firsts 
to lasts, to the end thai all the particulars may plead a single 
cause. For the soul and its representation, the mind and the 
desire of its unll, the animus and its longing, and the body and its 
pleasure, must all concur, and complete the series, — a series which, 
although in itself successive, must be simulixmeous, so thai if re- 
presentation or desire, or longing or pleasure be taken away, the 
communion and consequently the co-operation, mv^t ai once cease. 
210. Thai the female parts are exactly fashioned for the recep- 
tion of the male is dear from the several forms and types of the 
female receptacle, from the extreme fissure even to the inmost 
cavity of the uterus. The dimensions of the parts correspond to 
each other, and if there be any difference, the female parts are 
adapted for enlargement and constriction, and by their very nature, 
they open up, and seize and embrace the male parts and are dosely 
JUted thereto. This is the end and object of the fissure at the orifice, 
of the nymphce, of the carunculce, of the folds of the vagina, yea, 
and also of the penis-like clitoris itself. For there are, as it 
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were, three gates to the womb. The first is the fissure, which 
first receives the male organ and closely seizes and embraces 
its root. The n3rmphse which form an almost similar fissure, 
constitute the second gate, and further seize and close over 
the male organ. The third gate is the vagina itself, the ori- 
fice of which is comparatively narrow, but the tube more ample. 
At the age of virginity, this last gate is closed by the hymen, as 
though it were a sacred entrance, and afterwards, it is guarded 
by the carunculse myrtiformes. The vagina itself is of such a 
structure that it sufifers itself to be expanded by the size of the 
organ which enters it, so that it closely grasps that organ 
throughout its whole extent; for its rugosities and folds are of a 
spiral kind which, while offering opportunity for expansion, are 
yet in a continual effort to attain a smaller dimension. A like 
effect is produced in the orifice by the carunculse myrtiformes, 
which have a kind of muscular tissue wrought into their fabric 
as well as into the orifice itself; for the chief object here is the 
just application of the orifice. Moreover, the outer surface 
of the vagina is of a cavernous structure, which renders its 
expansion easy. The clitoris too cooperates; for when the 
orifice of the vagina enlarges, the clitoris also increases its 
whole dimension, as is clear from the appUcation of the muscu- 
lar fibres. The muscles known as the accelerators, correspond 
to the accelerators in the male organs, and by their fibres they 
embrace the clitoris and are also applied to the orifice of the 
vagina. Thus, when that orifice is expanded, the muscles are 
relaxed and room is given for the expansion of the clitoris. 
That it is the muscular fibre that limits the expansion of the 
clitoris and constricts it, thus preventing it from swelling be- 
yond its due size, see above in the chapter on the penis [n. 
148]. A like action results from the muscles of the clitoris 
called the erectors, and also from its suspensory ligament. 
Thus the very opening and expansion of the orifice of the va- 
gina, affords to the clitoris the opportunity of swelling up. In 
this way, the clitoris also contributes to the application of the 
vagina to the male organ, or rather, to the application of the 
vaginal orifice, and also of the nymphse. The njonphfie like- 
wise, together with the fossa navicularis or scapha, contribute 
their share to the faculty, not only of expansion, but also of 
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extension enjoyed by the several parts. For the nymphs are 
folds of the same membrane [as that of the vaginal orifice], 
and although they are coalesced, still with the increase of the 
expansion and extension, they set themselves loose, mifold, 
and adapt themselves to the several parts, while at the same 
time continually striving to attain a smaller dimension. Thus 
all the parts are fashioned for the reception of the male organ, 
and for co-adaptation with them. 

211. Not is it only reception and co-adaptation that they con^ 
spire to and strive after, bvi also absolute union. To this end 
a viscid humor three-fold in kind, is excreted in abundance, and 
when exerted, flows around in every direction. This humor not 
only smears and fills up all the spaces where the parts are not in 
dose apposition, biU also endeavors at the critical moment to 
entirely unite the one being to the other. Innumerable ducts and 
pores are visible, from which this humor issues, namely in the 
vagina itself, that is, on its internal surface as shown by Mor- 
gagni [n. 204], and also close imder the carunculsB myrtiformes. 
Of the pores in the latter place, which are more open and are 
called lacunse, Morgagni enumerates as many as four. These 
ducts terminate in follicles and also in the prostates. There 
are moreover pores and ducts in the urethra itself, in whose 
cavity are seen numerous orifices, just as in the male urethra; 
from which orifices trickles out a viscid humor. Besides 
these, there are also glandular granules in the whole cavity, 
the nymphse, the labia and the other parts. Thus a copious 
afflux of humor is at hand which fiows around the male organ, 
and causes a union so close that not the smallest portion of air 
can penetrate. This humor is not a seminal but a conjunctive 
humor; for in no way does it commingle with the male seed. 
It seems to be of three kinds: That which comes from the 
vagina and urethra, and perhaps also from other sources, is a 
thin glutinous serum and appears to be expressed from the 
cells and follicles, or from the cavernous portion of the cli« 
toris, of the external surface of the vagina, and of the urethra. 
The second kind is a little thicker, being that which comes in 
from the so-called prostates through the lacunse. Lastly, 
there is a sebaceous and waxy matter coming from the glands. 
These humors appear therefore to differ from each other in 
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grossness and density, but all three are of such a nature, that 
they are plainly viscid and conjunctive like glue* For they 
are humors which, together, must not only unfailingly pro* 
duce the effect of filling up the empty cavities, but must also 
for the moment endeavor to conglutinate the active viscera to 
the passive, — although provision is made that this effect shall 
never be actually attained. This follows inevitably from the 
very nature of venereal love, whose criterion and attribute 
it is, that perfect union and conmiimion shall exist; and this 
induces a necessity also on the physical organs, which corre* 
spondingly endeavor to produce a similar union. The effect 
is known from the cause, and the cause from the effect. The 
viscid nature of the humor we are describing is plain enough; 
so also the viscid nature of the human seed, which when dried 
on the linen, has the appearance of a kind of glue. This pro- 
perty however does not prevent the humor from serving as a 
lubricant to the passage, for the more easy performance of the 
act. For whatever nature produces, involves not merely one 
end, but many intermediate ends at the same time, and thus, 
together with the primary use, many secondary uses. And so 
the humor of the urethra is not only for the pmpose of guard- 
ing this pathway against the acrimony of the urine, but at 
the time of coition it serves also to increase the mass of 
the humor; for when, during the act, it flows into the urethra, 
it there adds itself to the other humors, and appears to be of a 
similar nature. 

212. These same organs and several others^ together with the 
humors that issue from them, foment and excite desire, pleasure 
and hist, even to the last effect, heai or fire, so thai the endfoUows 
of necessity. There is an entire series of excitements and aUure- 
ments; for there are inmost, middle and outmost excitements, or 
first, posterior and ultimate, all of which simultaneously concur 
to the ad and in the act. The inmost excitements are those thai 
have their seat in the soul and mind, whence nature, ever prone 
to the propagation of offspring, is excited by her own proper cause. 
The middle excitements are those that kindle the animus, whence 
comes burning desire, arising from the allurements of the senses, 
from sight, hearing, touch, and consequently from an irrutginative 
power which derives its existence from sensation. The last ex- 
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citement is the actual contact in the venereal heat, thai is to say^ 
when the sensitive papiUcs which beset the labial alcB, nymphce, 
and vagina are roused and stimulated by the continual touch and 
attrition, both of the soft, smooth penis, and of the interjacent 
acrid and salty humor. Comparing these excitements with 
similar excitements in the man, it is plain that women are more 
prone to the heat of venery, and more vehement, and therefore less 
at their own command than men. The incitements to venery, 
and the abundance and nature of these incitements, enable us 
with some certainty to draw a conclusion with n^^ard to the 
degrees and differences of desire. I canvas only those excite- 
ments that arise from mere touch and which are all external; 
for internals so correspond to externals that from the latter a 
conclusion can imhesitatingly be drawn with regard to the 
former.^ In the female, the external excitements comprise all 
those papillary, nay, and all those glandular forms, which are 
visible; those namely, in the n3rmphse and throughout the cavity 
of the vulva, and which anatomy shows to be of a papillary 
nature. There is also the internal tunic, which being tender 
and soft and composed of mere fibres, is more sensitive than 
the cutis, which latter is covered by the epidermis. The pre- 
puce of the clitoris which is continuous with the nymphse, 
is likewise most liberally furnished with papillsB. The vagina 
itself is also nervous and papillary; see Heister [n. 215]. More- 
over the host of nerves arising from two pairs of the sacral nerves 
and from the inferior mesenteric plexus, and consequently 
from branches of the intercostal and par vagum, — ^that is to 
say, from the 83rmpathetic nerves, — and which, mounting the 
clitoris, almost entirely constitute what is termed its nervous 
coat and even its very cells, confirms the same thing [with 
regard to the seat of the external incitements]. See 
respecting the corpus cavemosum in the chapter on the 
Penis [n. 145-159, and particularly n. 149, 151]. The whole 
female penis, that is, the clitoris, is therefore constructed 
solely to the end of venereal excitement; and together with 
the cavernous body of the lu^thra [n. 190], the cellular body 

# 
^The Latin is ex iUis ad hoc (from the former to the latter)^ 
but this seems to be an error. 
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of the external surface of the vagina,^ and the nymphse, and 
perhaps also the canmculse m3rrtiformes, swells up, — ^and this 
still more extensively when the vagina stands wide open; see 
above [n. 91, 146, 163]. The result of all this is that a sharper 
sense of touch is engendered in the papillae and in the several 
organs. The glans of the clitoris is the main organ of excita- 
tion; for it is applied to the hairy portion of the pubes of the 
male, and is excited to this lust to the fullest extent according 
to the degree of its extension. Indeed this glans is applied to 
the outmost part of the man, at the same time that the glans 
of his penis is applied to the inmost part of the woman; thus 
the union is absolutely complete, and is attended with supreme 
allurement on both sides. Furthermore, the circumfluent 
humor by reason of its acrimony and saltness, rouses up the 
whole papillary sense in the minutest parts; for whilst the 
male member by soft contact produces this effect in general, 
this humor, by the individual touching of every single papilla, 
produces the same effect [in particular], and thus multiplies 
the feeling. But in man there is scarcely a part that is sensi- 
tive except the glans of the urethra; it necessarily follows, 
therefore, that desire excites women more vehemently than 
men. From these considerations, we may conclude that the 
more remote or internal causes stand in a like degree; for 
internals and externals are always mutually correspondent. 
This is further confirmed by the fact that the nerves of the 
female sex are more tender and lax, and thus more prone to 
assume that state at the first influent cause. Such is the state, 
that, at the giving of the first signal or the flowing in of the 
first allurement, the fibres are more readily expanded, and 
more readily vibrate. In the same ratio also, the papillse 
in the female sex are more sensitive [than those in the male] 
and therefore excel them both in quantity and quality. The 
subjects of this passion themselves say and attest as much from 
fact and experience, and furnish us with confirmation. The 
cause of this surpassingness of desire will be discussed present- 
ly. Moreover, there is a series of causes that must concur 
simultaneously to one effect, — causes, that is to say, from the 
sou], from the mind, from the animus, and lastly from the 

^ The bulbus vestibuli; see n. 194, 9/. also n. 191. 
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senses or the body (see this explained above (n. 149, 151]); 
and there must be as many incitative or impulsive causes as 
there are causes in the one series. For the first cause cannot 
produce the second immediately, but the superior merely com- 
municates a nature to the posterior whereby the latter, excited 
by its own causes, rushes with greater proneness into the 
effect [see above n. 149]. The universal cause fiows into the 
posterior cause in no other way than through the latter^s 
natural disposition or inclination. Thus if there be a number 
of degrees in one series, there ought also to be an equal number 
of impulsive causes (so the middle causes are termed), that 
enter in by the doors of the senses and by way of the imagina- 
tion; and also of ultimate causes that enter in by touch, par- 
ticularly by the touch of the members of the organ dedicated 
to transmission and reception; hence those delicious ecstasies 
which the whole world so vehemently loves. 

213. Venereal love, therefore, springs indeed from the same 
causes in both sexes, but nevertheless, in its principles, it is not 
entirely of the same nature in each. In man, the first cause of 
this love is the propagation of off sprite for the sake of earthly 
society, and more remotely, for the sake of heavenly society; in 
xvoman, however, while it is for the same causes, yet it exists in 
her, not as in a principal cause, bvi as in an instrumental cause; to 
the end, namely, that she may receive that cause not as native to 
herself, bvJtasa cause to be implanted in her by her hwband; and 
thus may perfect that which is begun by her hv^sband, and which 
flows immediately from him. These ends, therefore, in the one 
sex, and in the other, correspond to each other, like active forces 
to passive, which, when united, produce one cause. Of this nature 
also is the love of the one towards the other, which love requires to 
be stronger in the female sex, since this sex is excited not by active 
principles, but by passive. And in order that the woman may 
be suitably excited, and be subject to the active force and the wiU 
of her hudnind, it is necessary that her nature be such that her wiU 
be sulked to the affections of her animt^, but these affections to 
the wiU of her partner, and the wiU to his rectson. To the end 
that this effect may be attained, women are given excitements more 
numerous and of more exquisite sense, in order that they may be > 
less under their own judgment, and may depend on the judgment 
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of another as (heir ruler. From these considerations a amdusion 
may be reached with respect to the nature of the conjugial con- 
sortship institvied by nature, namely, thai it is such that the wife 
shall obey and (he husband command, so that when they are of one 
mind she shall be passive, while he is active; otherwise order is 
perverted and nature changed around. A husband also naturally 
pardons his wife, if she succumbs to faults arising from the change^ 
able nature of tier animiLS so prone to emotions and affection. 
Hence also comes the more ardent love of the mother towards 
her oflfspring, and the greater constancy of her affection, — ^for 
she is more readily excited by internal and external causes, 
and it is native in her to conceive, form, and bring forth off- 
spring. Whatever is formal is hers, but the essential is her 
husband's; and the formal constantly excites, but not so the 
essential, which goes deeper and is finally lost; so that, as 
regards the husband, it is the formal that must at last con- 
tinue the parental affection or storge. 

214. Moreover, the external female organs are formed urith a 
view to excluding the fetus that has been conceived and matured; 
in order, namely, thai for the sake of birth, the vagina may be 
capable of expanding as the labor requires, and the other cavities 
of yielding and making a passage. This is the reason why the 
vagina on its inner surface is provided with such numerous 
fissures and semicircular folds, and on its external surface with 
cellular tissue; nay, for this reason also are the carunculse, 
the n3rmphse, and the navicular or scaphoid fossa; for all 
these foldings give a faculty of expansion. At the time of 
delivery, all the folds are smoothed out and disappear, being 
merged in the great canal; they yield as soon as the membranes 
break and the child begins to come down; to say nothing of 
the other appended parts, such as the pelvis, and the yielding 
bladder and intestinal tube, between which the vagina is ex- 
tended. But since the several parts are in the effort to regain 
their smaller dimension and their pristine state of contraction, 
they therefore afterwards relapse by means of the aforesaid 
foldings; this we may infer from the nature of the parts 
themselves. To say nothing of the other natural discharges to 
which this same cavity also affords a passage; such as the lochia 
and the urine. But I do not venture to treat further in detail of 
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the several uses and the several parts, lest perchance I hurt 
that modesty and chastity which ought to be observed. Let 
us rather pass on to the uterus, for the inner parts assail the 
senses less than the outer. 
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CHAPTER XI 

The Vagina and Cervix op the Uterus^ 

215. Heister. (Compend. Anat,) The Vagina is a large 
canal, not greatly unlike the rectum, though more robust. It 
extends from the orifice of the vagina to the uterus, lying be- 
tween the bladder and the rectum, to which organs it is ad- 
herent. Its length, when not stretched, is about six or seven 
finger-breadths. Its calibre is larger than that of the small 
intestine; under different circumstances, particularly at the 
time of delivery, it is apt to undergo great dilatation. Its 
orifice is narrower than the rest of the canal, and is contracted 
by a sphincter. Its substance is membranous, wrinkled, 
nervous, and papillary on the inside, and hence extremely 
sensitive; on the outside, it is muscular, and by this means is 
enabled to blandly embrace the penis in coition. It is con- 
nected in front with the bladder, and behind, with the rectum; 
above, it is attached to the uterus. It has wrinkles or rugse, 
which are not circular, but are very like those in the jejunum. 
They are largest, particularly in the anterior part, in virgins; 
in women who frequently transact venery, they are smaller, 
and, as it were, rubbed down; and after several parturitions 
they are almost entirely obliterated. LacimsB or oscula are 
found here and there about the orifice of the vagina, just as 
about the urethra, being often large enough to admit a bristle. 
The greater part of them come from the underl3ing glands 
called Bartholin's prostates, which secrete a mucous liquid for 
lubricating the vagina. The sphincter muscle or constrictor of 
the vagina,^ is a series of muscular fibres, arising from the 
sphincter of the anus, embracing the orifice of the vagina, and 

^Our author entitles this chap- enumerates the chapters of the 

ter, ''The Uterus;" but as a sub- work on Generation, this chapter is 

sequent chapter is also headed entitled "De Vagina Uteri" (6 

"The Uterus," it seems advisable Phot. MSS., 349), See Preface, 

to here supply another title. More- and confer also n. 240 fiiu 

over in a MS, where Swedenborg * See n. 194, note. 
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inserted under the clitoris and its crura. The orifice is also 
surroimded by a cavernous substance^^ which, being distended 
with blood during venery, contracts it so that it affects the 
male penis with greater pleasure, and is itself pleasurably 
affected, (n. 235.) 

216. The Uterus or Matrix^ is a part situated between the 
bladder and the rectum; is hollow; in shape like a pear, slightly 
compressed; and dedicated to the generation of the fetus. 
Posteriorly, it is free; anteriorly, it is united with the vagina; 
and laterally, it is attached by two ligaments, — ^the broad and 
the round.' The broad ligaments are membranous, are con- 
tinuous with the peritoneum, and on each side they join the 
uterus and vagina to the walls of the pelvis; they consist of 
two membranes, between which, almost as in the mesentery, 
lies a cellular membrane easily discovered by inflation. The 
round ligaments rise from the upper part of the uterus, pass 
through the abdominal rings, and afterwards terminate in the 
fat about the groins. Each ligament consists of two membranes, 
a vascular plexus, and strong fibres, especially conspicuous in 
and before childbirth. The uterus is about three inches long; 
two inches broad in the upper part, and one in the lower; and 
half an inch thick. In virgins it is still smaller; but in preg- 
nant women, it varies according to the period of their preg- 
nancy. The upper and broader part is called the fundus, and 
the lower part, the cervix or neck. After the vagina has been 
opened, there is seen in the cervix: the internal orifice, or os 
of the uterus, standing out into the vagina almost like the 
glans penis in shape.^ It is extremely small in virgins, but 
somewhat larger during pregnancy and in women who have 
borne children; during pregnancy, moreover, it is closed by 
an extremely glutinous humor. In childbirth, however, by 
a miracle of nature, it gives passage to the grown fetus. It is 
of a muscular substance made up of various meshes of fleshy 
fibres interwoven with vast multitudes of bloodvessels. In 
non-pregnant women, it is compact and firm; in the pregnant, 
it is spongy, full of sinuses, and susceptible of wonderful dilata- 
tion without any lessening of its thickness. ([Some writers 

^ The bulbus vestibuli, see n. 188, note. ' Plate VII, fig. 1. 
* Plates IV and VI. * See Plate IV, fig. 2. 

101 



Digitized by 



Google 



217 THE FEMALB OBGANS 

aflSnn that the substance of the uterus is thinner during preg- 
nancy, but] Deventer and Heister have never found it thinner 
at this time, but have frequently found it thicker [and in 
this, they are supported by many anatomists], Nota 31.) 
Externally, it is covered by a strong membrane from the peri- 
toneum; and internally, or in the cavity, by a porous nervous 
membrane, which seems to disappear in childbearing women.^ 
(n. 236.) Ruysch has delineated, in the fundus of the uterus of 
pregnant women, certain spiral or orbicular fleshy fibres, which 
he calls the new orbicular muscle of the uterus,* and to which 
he ascribes the power of separating and expelling the placenta 
from the uterus after the birth of the child. But Heister, in 
his examination of gravid women, has not been able to find 
this muscle, but has found only some muscular fibres stretched 
round about in various directions in an inextricable mesh. 
(Nota 31.) 

217. The bloodvessel^ of the uterus, — ^tortuous, forming in- 
numerable anastomoses with each other, and in women with 
child, dilated into, as it were, sinuses, — open by little mouths 
into the uterus and vagina, and are the sources of the menstrual 
discharge. (Physicians are not agreed as to whether the 
menses come from the uterus or from the vagina. Morgagni 
shows that they come from the fundus of the uterus, but never 
from the vagina. Littre and other writers say the same 
thing. Nota 32). The arteries of the uterus are: 1. The 
spermatics^ from the aorta. 2. Very large vessels from the 
h3rpogastrics.^ 3. Vessels from the external hemorrhoidals.^ 

^ The membrane referred to is ' See Plate VI, fig. 2. 

the imier or mucous membrane <^ * In women, they are now called 

the uterus; see n. 228, and 312, the ovarian arteries, 

note. ^ The uterine arteries. From the 

' The plate referred to is a life- hypogastrics or internal iliacs also 
size presentation of the inner sur- come the vaginal arteries which 
face of the fundus of the uterus, anastomose with the uterine, 
showii^ a vast multitude of deli- ^The external hemorrhoidal is 
cate muscular fibres, which, by now distinguished into two vessels, 
their spiral arrangement, present called the middle and inferior 
the appearance of a whorl or vortex, hemorrhoidals. They consist of 
See the plate itself in Ruysch's the terminal branches of the inter- 
work, Db musculo in Fundo nal iliac in the neighborhood of the 
Utbbi Repkbto, Amsterdam, 1742. bladder and rectum. 
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All these vessels are in such wonderful conununication with 
each other, that if any one of them be inflated, or be injected 
with wax or mercury, all the others, even those of the opposite 
side, are quickly filled. The veins also are threefold, and have 
the same names as the arteries. They have no valves and are 
much larger than the arteries, especially in women with child. 
By inflating them, air may be thrown into the cavity of the 
uterus and vagina; and on the contrary, through the latter it 
may often be thrown into the veins. The uterine nerves are 
from the intercostal and sacral nerves, (n. 236.) 

218. There are little orifices between the rugs or valves of 
the cervix of the uterus;^ these appear to be ducts secreting a 
glutinous liquid. Vesicles or globular corpuscles are some- 
times observed in the cervix and orifice of the uterus, which 
contain a mucous humor. Many anatomists have regarded 
them as hydatids; some consider them as the glands that 
secrete the glutinous liquid which closes the os uteri during 
pregnancy; others as a new and true ovary in which the fetus 
is fashioned; by some they are called the vesiculsB seminales 
of women, and are supposed to pour out a prolific seed during 
coition. Tbey are most numerous in childbearing and preg- 
nant women, in whom also they are more than usually con- 
spicuous, (n. 236.) 

219. WmsLOW. (Expos. Anat.) The Uterus lies between 
the bladder and the rectum. It is about three inches in 
length, two in breadth at one end, and scarcely one at the 
other, and one in thickness; but its size varies with the age of 
the subject. It is situated obliquely, so that the fundus lies 
behind and above, and the neck in front and below; the broad 
parts lie next the bladder and rectum, and the narrow parts 
are at the sides. In the natural state the internal orifice* of 

^ Plate IV, fig 1; PL V, fig. 3. merly, this contraction recdved no 

> By the term internal orifice, or particular name, beyond being 

inUmal os the old anatomists sig- described as the beginning of the 

nified the orifice between the cer- cervix, and the place where the 

Tix and the vagina. This is now oomua of the uterus come together 

called the external os,^he term (n. 229). The opening between 

internal os being given to the con- the cervix and the vagina was 

traction of the cervix at its uterine called, in general, the os of the 

extremity (Plate IV, fig. 1). For- uterus. More particularly it was 
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the uterus is narrower than the duct of the cervix. At the 
edge of this orifice are several little foramina, answering to 
the same number of glandular granules, and which discharge a 
glutinous lymph. The inner surface of the uterus is lined by 
a very fine membrane, which at the fimdus is smooth and 
even, but towards the orifice is wrinkled in a peculiar manner. 
That portion of the membrane which covers the fimdus is 
perforated by a great number of foramina, through which, 
when the uterus is compressed, are squeezed drops of blood. 
Sometimes it appears to be furnished with very fine little hairs 
or villi, as though it were a villous membrane. These villi 
and foramina are more or less red and tinged with blood in 
women who die diu-ing the period of the menses. The walls 
of the cervix are divided into two lateral parts by a kind of 
prominent longitudinal line, which is larger on the upper or 
anterior side than on the lower or posterior. On each side of 
these lines, are certain obliquely transverse lines or little rugse, 
more or less irregular, and disposed like branches, of which 
the longitudinal lines represent the trunks. Between and 
around these rugse are small lacunse, from which issues a 
mucilaginous humor which closes up the orifice of the uterus. 
In the interstices between the rugse are several small globular 
and transparent granules. (Tr. du Baa Vent., n. 590-591, 594- 
598.) 

220. Structure. The substance of the body of the uterus is 
spongy, and compact with a copious intertexture of vessels. 
Its thickness is nearly uniform on the sides and edges. The 
fundus is thicker toward the middle than towards the two 
angles;^ the edges also become thinner toward the angles, but 
not much thinner near the extremity of the neck. The uterus 
is covered by a portion of the peritoneum, which serves it as a 
coat, and is the continuation of that which covers the bladder 
and rectum; running up from the posterior and lower part of 
the bladder, it passes over the anterior part of the uterus; from 

called the internal as, but this orifice was then called the external 

nomenclature regarded the vagina 08 of the uterus (n. 181.) 

as the great neck or cervix of the . ^ ^^^^ ^^^ ^^^^^^ ^ 

uteru8-a name which, indeed, it ^j^^ p. jj,, j^ tubes. 

nunetimes received, — and its outer 
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thence it goes over the fundus^ and finally descends over the 
posterior part, all the way to the rectum. (Tr. du Bos Vent., 
n. 599-600.) 

221. [Broad lAgamenU.Y On the whole of each lateral part 
or edge of the uterus this portion of the peritoneum forms a 
broad duplicature, which extends on each side more or less 
directly to the neighboring lateral parts of the pelvis, forming 
a kind of membranous septum between the anterior and pos- 
terior halves of the cavity of the pelvis. This septum is after- 
wards continued in a loose manner to the peritoneum, over 
the sides of the pelvis. These two duplicatures are called the 
broad ligaments, and also the alse vespertilionum.^ The upper 
edge of each is partly double or folded, forming two small 
distinct duplicatures, which Winslow calls the leaves or little 
alse of the broad ligaments, the anterior leaf being higher than 
the posterior. The laminse of all these duplicatures are held 
together by cellular tissue, in the same manner as the other 
duplicatures of the peritoneum, and they contain the Fallo- 
pian tubes, the ovaries, a part of the spermatic vessels and of 
the vessels that go to the body of the uterus, also the round 
ligaments, the nerves, etc. (Tr. du Bos Vent., n. 601-603.) 

222. Bloodvessels. The bloodvessels* of these parts are of 
many kinds, viz.: the hypogastric arteries and veins, the rami- 
fications of which go mainly to the body of the uterus; the 
spermatic vessels, so called; and the two vascular cords, com- 
monly called the round ligaments, but better termed the vascu- 
lar cords of the uterus or of the broad ligaments. The hypo- 
gastric branches, arterial and venous, arise on both sides from 
the artery and vein of the same name, gain the lateral edges 
of the uterus and are distributed to all the parts thereof, 
internal and external; they form numerous tortuosities. The 
arteries of one side communicate with those of the other, and 
the arterial ramifications form numerous anastomoses with 
each other. The veins from each side anastomose in the same 
way. All these vessels communicate likewise with the sper- 
matics, the vascular cords of the broad ligaments, and the 
hemorrhoidal vessels. These frequent anastomoses are best 

> Plate VII, fig. 1. • Plate III, fig. 2. 

■ Bat's wings, see n. 248, note. 
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shown by injection of the h3rpogastrics. Many of the extre- 
mities of these arteries open into the cavity of the uterus. 
In the veins, there is this peculiarity, that they conununicate 
with the internal hemorrhoidals, and consequently with the 
portal vein. The spermatic vessels have nearly the same 
origin, course, and interlacements as in the male sex. They 
do not pass out of the abdomen, but proceed to the ovaries 
and the Fallopian tubes, and conununicate with the hypo- 
gastrics and the vascular cords of the broad ligaments. The 
spermatic veins are more numerous than the arteries; these 
vessels also send out lateral ramifications which seem to com* 
municate with the mesaraic veins^ of the portal vein. The 
vascular cords, or round ligaments, are two long fascicles of 
fine arteries and veins bound together by a fine cellular tissue; 
they glide into the thickness of the great dupUcature of the 
broad ligaments from each angle of the fundus of the uterus 
as far as the annular openings of the abdominal muscles. 
Throughout this course each fascicle produces an elevation on 
the anterior surface of the broad ligament, so that the anterior 
layer of this ligament bestows upon the vascular fascicle a 
kind of tunic, and thus makes it seem like a distinct cord 
bound to the anterior surface of the duplicature. These cords 
seem to communicate with the spermatic and hypogastric 
vessels, and they may be regarded as a particular continuation 
of the spermatics. They then follow a course nearly resembling 
that of the spermatic vessels in men; they pass out of the pelvis, 
through the openings of the abdominal muscles, and then pro- 
ceed to the upper and almost to the middle portion of the aim 
or nymphse, where they are lost in the fat of the groins. It 
may be conjectured that these vessels furnish matter to the 
lacunee, of which hereafter. As they pass out of the abdomen, 
they are accompanied by a continuation of the cellular tissue 
of the peritoneum, almost the same as is the case with the 
spermatic cord in men, and also by a bundle of fleshy fibres 
resembling a kind of cremaster. (7r. du Bos Vent,, n. 614- 
622.) 

223. The Nerves come from the limibar, sacral, and inter- 
costal nerves, almost the same as in men. The Lymphatic 

^ t. e., the mesenteric veins. 
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Vessels run chiefly in the tunics continued from the peritoneum. 
The Lacteal Duds^ which are seen at an advanced period of 
pregnancy, will be described elsewhere, as also the particular 
fibres, the interlacements of which seem to make the thickness 
of the uterine walls diu-ing pregnancy. The inmost of these 
fibres, arranged in the manner of a spiral cone, are what make 
the orbicular muscle of Ru3rsch. (Tr. du Bas Vent., n. 623.) 

224. BoEBHAAVE. (InstU. Med,) Woman has a broader 
sacrum than man; it also turns more out; and her coccyx re- 
treats further backwards. Moreover, her ossa innominata are 
broader, with a greater distance between them, and in 
their lower part, they extend far more outward. The same 
is also true of the lower tuberosities of her pubic bones. Hence 
women, imlike men, are broadest about and within these bones, 
and the capacity of their pelvis is much greater than in men. 
Women are also much flatter on the front part of the chest. 
It has been observed that they perspire much less than men. 
(n. 669, 660, 662.) 

225. In the pelvis is situated the uterus, soft, pulpy, all 
vascular, readily extensile, not very elastic, almost free, and 
hardly subject to pressure. It is defended by the expanded 
membrane of the peritoneum. Its bloodvessels, after forming 
reticular plexuses which creep through the substance of the 
uterus, are finally lost. They constitute the chief part of the 
uterine body. The cavity of the uterus is pierced by many 
minute orifices from which exudes a bland and aqueo-mucous 
humor, (n. 663-664.) 

226. ScHURiG. (Mvliebria,) The Vagina is contorted, and 
somewhat oblique and contracted. Except in coition, its sides 
are somewhat flaccid, and collapse like those of the intestines; 
but the contrary is the case at the time of menstruation, coi- 
tion and parturition, when it becomes more^ample. — It comes 
up to meet a short penis, yields before a long one, dilates for a 
thick one and contracts for a thin. (Ill, i, § 5, 7.) 

227. Uterus. In virgins, unless the menses are on, the cer- 
vix or neck of the uterus will admit only a rather fine stylet. — 
It is always closed, particularly after coition and during preg- 
nancy [but in fruitful coition it is always open] (III, ii, § 7, 8). 
Casesof large uterus from various causes (§ 15). Many instances 
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of double uterus (§ 30). Cartilaginous uterus; scirrbus; 
stony, callous; spongy; cancerous. Fungi in the uterus; moles; 
natta.^ Wind from the uterus. The question whether a flame 
ever comes from the uterus. [Dropsy of the uterus.] Hyda- 
tids in the uterus; [together with a fetus]; calculi; [a hair-pin]; 
hair [etc.]; worms; ulcers; gangrene (§ 35-52.)^ 

228. MoRQAGNi. (Advera. Anat.) In a girl of thirteen, 
Morgagni found the posterior internal surface, not only of the 
cervix, but also of the fundus of the uterus, to be divided into 
two parts by a deep longitudinal furrow.' In the last months 
of gestation, according to De Graaf , the uterus seems almost 
to put ofif its membranous substance; for when dissected, it is 
so red in color, and is seen to be perforated by so many little 
foramina, — ^which are nothing else than the ends of the cut 
vessels, — ^that it assumes the appearance of a spongy substance. 
Malpighi [examining the uterus in women who had died either 
just after childbirth, or about the seventh month of pregnancy] 
describes its outer substance as made up of fleshy fibres massed 
together into fascicles and reticularly enmeshed; on the re- 
moval of the chorion and placenta, its inner substance was 
abo found to be muscular [composed of plexuses of fleshy 
fibres]. Morgagni also saw this muscular coat in the case of 
a woman who had died just after childbirth; and other anato- 
mists have also seen it. Authors state variously that the 
uterus regains its former size, 8, 10 or 16 days after parturition. 
In the case of the woman mentioned above, Morgagni foimd 
the external vessels of the uterus a finger-breadth in thick- 
ness, and he saw sinuses communicating with them, which 
would admit the little finger in any part; and on the surface 
of the uterus, where a part of the placenta was still adherent, he 
found foramina communicating with these sinuses, and of such 

* Natta (more correctly nata) — take. For Morgagni is here quot- 

a fleshy excrescence or tumor hav- ing De Graaf (De Mvl: Org, VIII, 

ing the shape of the natis or but- p. 96) as denying the existence of 

tock. any longitudinal furrow in the 

*See further citations from womb. Morgagni himself agrees 

Schurig in Append, n. 10. that as a general rvh, no such fur- 

•Our author here adds "De row exists, ''nevertheless (he adds) 

Graaf has also observed the same in a girl of thirteen years," etc. 
thing,'' — ^but this is plainly a mis- 
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dimension that the largest of them would by no device give 
entrance to the tip of the little finger. It is therefore no 
wonder, he adds, that a liquid or air injected through the 
arteries in puerperal women should reach the uterus (IV, § 25, 
26, p. 46-48). 

229. Morgagni was the first to observe that the rugosities 
of the cervix are produced by valves, which valves he deline- 
ates.^ There are about fifteen or sixteen of them, more or 
less, all facing downwards, not upwards [i. e. toward the ori- 
fice, not toward the uterus]. Arising from the doubling of 
the inner membrane of the cervix, they are extended trans- 
versely or obliquely between the longitudinal fascicles of 
fibres [in such a way that their upper border (or that nearest 
the uterus) is firmly attached, but their lower border (or that 
facing the orifice) is free]. Thus when a probe is introduced 
and pressed against them, they allow it to pass downwards 
[i .e., towards the orifice] with no trouble; but when it is forced 
upward, they entirely prohibit its course. In the hedgehog, 
the orifice of the uterus is girt up with a ring constructed in 
the same fashion. In the sheep and cow, the cervix has little 
valves similar to those described above. The cervix of the 
uterus, or that tube which extends from the meeting of the 
comua all the way to the vagina, rises into numerous and 
thickly placed folds which run straight upon it longitudinally. 
These folds are all raised in one particular part, more than 
in the rest of their extent, so that taken together the elevations 
present the appearance of a ring. These rings are the less 
contracted, the further they are from the comua. Thus, 
what with these barriers, and with the valves which face down- 
ward, it is far easier for a probe to get out of the uterus than 
to get into it. (I, § 14.) 

230. Morgagni has also found a great number of vesicles 
in the cervix, sometimes also in the orifice, and sometimes in 
the orifice alone.^ '^I remember (he says), that on pricking 

^ The delineation referred to, and of varying size. See Plate V, 

flhowB the arbor vitae or plicse pal- fig. 3. 

mats of the cervix with about ' Naboth, a contemporary of 

twenty globules or vesicles (refer- Morgagni, took these vesicles to be 

red to in n. 230) irregularly disposed little ovaries, which he compares 
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these vesicles in an elderly female subject, no mucus came 
out, but a fluid like that contained in hydatids spirted into the 
air." (IV, § 39, 40, p. 6&-70.) I have certainly always ob- 
served that the humor, or rather mucus, that I express from 
these vesicles in large quantities, is of a sluggish character, 
and when compared with the liquor of the hydatids which 
were occasionally found in the vicinity of the testes^ and the 
Fallopian tubes, I found it to be of a wholly different charac- 
ter; whilst on the other hand, I uniformly remarked that it 
has the greatest similarity with the mucus in the cervix, and 
in the uppermost part of the vagina. (I, § 32. p. 44.) 

231. RxjYSCH. (Observ. Anai.) Description of a fleshy 
pol3rpus in the uterus; of a scirrhous and malformed uterus 
which hung outside the pudendimi (Obs. 6, 7). The uterus 
sometimes prolapses so as to extrude from the body. It is 
sometimes inverted at childbirth;^ outside childbirth, it is not 
inverted [even when extruded from the body], but is only 
prolapsed [so that the internal os^ shows at the outmost ex- 
tremity of the prolapsed uterus] (Obs. 9, 10). I regard noth- 
ing as more certain than that the uterus performs great move- 
ments in childbirth, and that all the natural efforts of parturi- 
tion depend almost entirely upon the uterus, — [which efforts, 
after the delivery, are not unfrequently so powerful as to 
produce inversion of the uterus and its projection from the 
body]. In other puerperal women a few hours after birth, I 
have found that the motion of the uterus was so evident, that 
frequently the nurses, and even the patients, asked me whether 
there was not another child in the womb. And I myself 
have placed my hands over the belly, and have found the 
motion so remarkable that my hands were thrust away just 
as though by an actual fetus; nay, in some cases the womb 
rose up, etc. (Obs. 93.) 

232. Thom. Bartholin. (Anatame.) The uterus is situated 

to fruits on the arbor vitsB of the ^ t. e. the female testes or the 

cervix. They were, therefore, call- ovaries; see n. 233, note, 

ed owia, or ova Nabathi, They are ' In the cases here referred to, the 

now called the cervical glands, or uterus was turned completely inside 

glands of Naboth. See n. 246, out, and hung outside the pudendum, 

note, and Plate V, fig. 3. * See n. 219, note. 
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between the rectum below and the bladder above; thus we 
are born between dung and urine. Its length from the pupen- 
dum to the end of the fundus is generally about eleven finger- 
breadths. In the last months of pregnancy, it becomes two 
finger-breadths thick, and exchanges its membranous sub- 
stance for a red, fungoid and spongy substance,^ which is 
perforated with holes like a pumice stone. Its substance is 
thickest about the internal orifice, which is narrow. The 
neck or cervix is attached by its own substance and by the 
membranes; the fundus is free. The round ligaments pass 
down through the abdominal rings to the fat and to the mem- 
branes of the bones, and are obliterated near the clitoris, to 
which they are attached and where they degenerate into a 
broad, fine nervous film (I, c. xxviii). The neck or cervix 
is a comparatively narrow canal which will admit a good sized 
stylet. The cornua is the term given by Bartholin to the 
lateral parts of the fundus where the vasa deferentia are in- 
serted. The orifice of the uterus is oblong, transverse and 
very narrow; when it opens, it becomes orbicular and round. 
Within the canal of the orifice and added to its lower part, is 
found; according to Riolan, an oblong tubercle which closes 
up the orifice with some exactitude; around which tubercle 
are seen pores or little foramina which seem to be the ex- 
tremities of vasa deferentia terminating at the cervix. (I, c. 
xxix.) 

233. [Bartholin defines the vasa deferentia as: 1. In a 
strict sense, a number of small ducts and vessels, which carry 
a part of the seed generated in the testes* down to the uterus. 

^ See n. 312, note. crates (De OenUiara) and Galen 

* The ovaries. These were form- (De Semine); and though opposed 

erly called the testes of women, be- by Aristotle (De Gen. Anim, lib. I, c. 

cause they were believed to be for 20), and such famous followers as 

the secretion of a female seed, which Averroes and Avicenna, who held 

was to be mixed with male seed for that the only female analogue to 

the production of offspring. Hence seed was the menstrual flow, was 

also the ovarian ligaments were yet the prevailing doctrine until 

called vasa deferentia, being sup- the middle of the seventeenth cen- 

posed to carry the female seed from tury. The enunciation at that 

the ovaries to the uterus. This time, by Harvey, of the doctrine 

doctrine was propounded by Hippo- omne vivum ex avo, led to the gen- 
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2. In a broad sense, they include also the vasa prseparentia.^ 

3. And, in addition, the Fallopian tubes. Taken in a strict 
sense, they are minute ducts running from the testes, either 
by a short passage^ to the fundus of the uterus, or by various 
little branches to the Fallopian tubes. Galen and others say 
that they could find no other insertion except that into the 
uterus; but Zerbus, Femelius and Laurentius have found an- 
other little branch which goes to the cervix, — ^this part of the 
vas deferens being longer and finer than the other; it runs along 
the sides of the uterus and is inserted at the beginning of the 
cervix below the os. Varolius also mentions this branch, and 
he asserts that in those who have not conceived, it is so exceed- 
ingly small as to be unobservable except by the skilled anatomist, 
but that in gravid women, it is quite large. Spigelius, being 
unable to find it considered it a sport of nature. Veslingius 
seems to admit its existence, since he states that it is by this 
path that the seminal matter of women is derived from the 
testes to the fundus and vagina. Thomas Bartholin agrees 
with Spigelius, because these branches are rarely seen. 
There are, indeed, always little branches disseminated towards 
the cervix, but they come directly from the vasa prseparentia, 
and seem to carry blood, — or chyle also, — ^rather than seed. 
Respecting these vessels, see Platerus, Riolan, and Caspar 
Bartholin. The use of these vasa deferentia is to convey the 
seminal matter partly to the Fallopian tubes to be there per- 
fected and reserved, and partly to the fundus. In cases where 
there is a branch terminating in the cervix, the seminal humid- 
ity is emitted by this path also (1, c. xxvii).] In Bartholin's 
figure' are shown the round ligaments, B. B., the vasa deferentia, 
E. E., running from the testes to the comua of the uterus; and 
lastly a duct, K, rising from the vas deferens and passing to 

eral recognition of the so-called called vasa pneparentia because they 

testes as organs for the formation were supposed to prepare the fe- 

of ova. For some time thereafter male seed, 

they were still called "testes," and • The ovarian ligament, 

"testes or ovaries," but by the be- • See Plate VI, fig. 1, where this 

ginning of the eighteenth century, figure is reproduced. It is found 

the name ovaries was in general use. in the author's Anatamey Lugd. 

* The spermatic (ovarian) vessels, B., 1686, p. 173. 
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the cervix^ and into which gravid women are said to ejaculate 
their seed (p. 272). 

233a. [Db Graaf. {De Mitlierum Organia General. Inserv.) 
Galen and many of the ancients regarded the short processes 
between the testes and the fundus of the uterus as vasa deferen- 
tia; but others, agreeing with Femelius and Laurentius, state that 
from this duct a branch goes off to the cervix, — ^making the 
vas deferens, which in the beginning is a single vessel, divide 
near the uterus into two vasa deferentia, the shorter of which 
goes to the fundus, and the longer and narrower, running along 
the side of the uterus between the membranes, terminates at 
the end of the internal orifice of the uterus, that is, at the 
beginning of the cervix. By this path, they think that gravid 
women pour their seed. Highmore and Plazzonus make mention 
of this duct; and Varolius states that in gravid women it is 
very large, but in others, is so small as not to be found except 
by skilled anatomists. Riolan says: "From the lower ex- 
tremity of the testicle, rises a little vessel, about the length of 
the little finger, which is inserted in the fundus of the uterus 
near the insertion of the Fallopian tubes. It is an ejaculatory 
vessel. Within the tube is contained another little body, 
nervous, white and somewhat long, which is a continuation of the 
ejaculatory vessel. In the fundus of the uterus, this vessel 
is joined with the extremity of the ejaculatory vessel, and the 
two vessels, thus joined, pour the seed of the testicles into 
the cavity of the uterus. From their root, moreover, they 
produce a minute and very slender shoot, which is brought to 
the cervix by a tortuous course lateral to the uterus." De 
Graaf adds that accurate examination has not discovered 
this duct, and he denies its existence (Cap. XIV, p. 220 
seq.).] 

234. ScHUBio. (Muliebria.) John Anthony van Linden 
divides the uterus into os, cervix and fundus. — Highmorb 
observes that the os resembles a glans penis perforated in the 
middle, except that it is a little blunter at its termination. 
Palftn, that in the middle of the neck or cervix is an orifice 
which is the beginning of a narrow duct which gives passage to 
whatever has to be expelled; it is always shut except for the 
transmission of the seed, menstrua, clots and the fetus. 
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Henbt van Sanden, that at other times the cervix will only 
admit a very thin stylet. [Dionis] that the os allows of 
wonderful expansion, like the gape of a dog or of a tench (III, 
ii, § 6, 7). Daniel Hoffman relates the assertion of a French 
physician named Gofey, to the effect that the internal orifice 
of the uterus does not open during coition, — an opinion which 
Gofey confirmed by digital examination immediately after 
coition, when he found the orifice tightly closed; but Hoffman 
refutes him in a few words [showing that his experiment could 
prove nothing more than that the orifice was closed immedi- 
ately after coition] (III, ii, § 10). Veslinoius shows that 
a particular duct runs from the testes and tubes to the liga- 
mentum teres^ of the uterus, which descends on both sides 
from the lateral parts of the fundus towards the lower parts, 
and perforating the peritoneum and the tendons of the oblique 
muscles is connected on the pubic bones to the clitoris (III, ii, 
§26). 

235. ScmjRiG. (Syllepsilogia.) Reqneb de Graaf says: 
Many anatomists, with Harvey, clearly show that during 
several days after coition, even prolific coition, no seed is found 
in the cavity of the uterus. Yet the seed must necessarily go 
somewhere. [In the fundus, however, there are no receptacles 
capable of receiving so gross a matter as the seed, except the 
Fallopian tubes. De Graaf, therefore, concludes that the 
seed passes into these tubes; and he cites] the testimony of 
Fallopius, who avers that he has often found in the tubes, the 
most exquisite seed. Frederick Ruysch has sometimes found 
in the uterus and tubes of gravid women, a white seminal 
liquor, or at least a substance, which, he says, is similar to male 
seed in color and appearance. John Maurice Hoffman, 
and John Bohn doubt whether this is male seed. [Bohn ob- 
serves that the matter found in the tubes after coition, and 
which De Graaf puts forth as male seed, has been found by 
himself in the tubes of women who have never had coition, so 
that what De Graaf saw cannot be infallibly pronounced as 
being male seed; especially since] De Graaf himself, forgetting 
his own hypothesis says that a humor differing from seed 

^ The round ligament; see n. 248, note. 
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sometimes besmears the tubes.^ Gofet [according to Daniel 
Hoffman, denies that the male seed enters the uterus at all]. — 
Hence some have thought that the seed is conveyed [to the 
ovary, either directly, or through the membranes of the tubes], 
by the bloodvessels; — or by the pores and burrowing cavities 
of the membranes; affirming that only the most spirituous 
part of the seed, the seminal aura and genital spirit, flies 
thither (I, ii, § 2-4). Some writers say that in the tubes there 
is an obstructing valve which prevents anything from being 
conveyed from the uterus to the oviducts.* (I, ii, § 8.)* 

^ De Graaf's words are: As far from the cervical glands (De Mul. 

as I have observed, there is very Org. Cap. 13 ad fin). 

little liquor found in the tubes, and ' The Fallopian tubes, 

what there is, has a grosser con- *For further citations from 

sistency than the liquor springing Schurig, see App. n. 6. 
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Induction. 

236. If (here is anything still dovbtftd in anaiamical physics, 
it is certainly the mode in which conception takes place, and in 
which the seed rises up into the ovaries. The general opinion 
has been, that a kind of genital aura or vital spirit, first inmostly 
penetrates into either the blood of the uterus, or the membranes 
and their juices, and by this way flies into the ovaries or small 
receptacles formed for its reception, and thiLs impregnates the 
little ova. Others have held thai vermiculi creep through the cer^ 
vix into the uterus, and from the uterus into the Fallopian tubes 
and from these, finaUy, into the ovaries, and thu^, after breaking 
through the little tunics of the latter, worm their way into some 
particular ovum. At the present time, the common and settled 
opinion is thai the seed penetrates into the uterus, and therefrom, 
through the Fallopian tubes, into the ovaries. Some anatomists, 
however, believe thai they have found a new ovary in the cervix and 
orifice of the uterus. Each of these opinions has many experi- 
mental proofs on its side; still there are many other experimental 
proofs that oppose it, — to say nothing of improbabilities, which, 
apart from the authority of experience, are dissuasive at first sight. 
Let each one stand, however, by his own opinion, bvi let him see 
for himself whether thai opinion be consistent [urith the facts], and 
in agreement with the laws of nature. Since, however, my inten- 
tion is to draw conclusions from the connection of things, and 
from rational considerations supported by experience, I wish 
merely to make passing mention of opposing doctrines, but not 
to pave the way for the opinion that follows, by any invalidation 
of other opinions. The very connection [of the parts], and the 
naked truth, is sufficient; for it vnU defend its own cause. 

237. The passage of the seed through the uterus and Fallopian 
tubes to the ovaries, labors under the following diffieuUies: 

[I] That the glans penis of the male reaches no further than to the 
internal orifice of the uterus, where we at once meet with a narrow 
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litUe ivbe, namely , the cervix^ which is narrow in itself ^ and is 
fenced vnth divers litUe rugce and, as it were, vahuloB conniventes, 
which hinder entrance into the vierus, hut not exit from it. 
Respecting these valves, see Morgagni [n. 229], who confirms 
what we assert by many considerations. Our assertion is also 
confirmed by the little tube itself, which in the state of con- 
traction will scarcely allow the passage of a stylet; and besides 
this, the disposition of the fibres and corrugations is such, that 
when what is called the internal orifice is extended and un- 
folded by the glans penis, this tube is completely shut; but 
when, on the other hand, any force, such as the menses, clots, 
or the fetus, presses upon it from within, it is opened. On 
these accounts it is still a question with the learned who have had 
the best opportunities of experience, whether any seminal humor 
reaches the uterus itself, or not. De Graaf says that many 
anatomists with Harvey, clearly show that during several days 
after coition, even prolific coition, no seed is found in the cavity 
of the uterus. But since it is necessary (he adds), that the 
seed go somewhere, De Graaf finally betakes himself to a pas- 
sage through the Fallopian tubes^ [n. 235]. 

[II.] And if it did reach the uterus, the point would 
still be undetermined; for in the uterus are so many open pores 
and orifices, smaU and large, and its surface is so evidently crp- 
briform or sievelike, that the uterus itself would everywhere comn 
pletely absorb this influent humor and its more fluid, spiritiums 
and genital part. This is supported not only by the very 
structure of the uterus, but also by reasoning based on this 
structure, to the effect, namely, that only the purest part, — 
that which would burst through the little tunics covering the 
ovum, — expires from the seminal humor. And the pore that 
leads into either Fallopian tube at the place of its insertion into 
the uterus, is so narrow, that it does not seem possible that the 
seed should choose this way in preference to others that are like" 
wise open; especially in view of the evident fact that a similar con- 

^ [Note by the author.] N. B. — tubes; or the cavity of the abdomen; 

Our busmess here is not to refute, whether it is detennined to one 

but rather to inquire. We have ovum only; and thus always, 

to discover whether the seed enters Whethert 
the uterus; whether it enters the 
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dition obtains here as in the tvbe of the cervix^ — that is to say, thai 
this litUe orifice into the tvbe is completely closed as soon as the 
uterus sweUs up; nor has it yet been shown, beyond doubt, thai 
any seminal humor has ever been found here. The latter is in- 
deed asserted by De Graaf and Ruysch, but they both say 
that the tubes were also moistened with a fluid of their own, 
and that this humor is like the seminal. De Graaf says that a 
hiunor different from the seed sometimes besmears the tubes; 
and Ruysch, that he has sometimes f oimd in the tubes of gravid 
women, a white seminal liquor, or at least, a substance similar 
to male seed in color and appearance [n. 235]. 

[III.] Again, the seminal substance, having entered the tubes, 
would, in like manner, fall through the laUtice-work of the tubes 
into their spongy portion. Especially would this be the case with 
the subtle essence sublimed from the seed, which, were it ever to 
succeed in reaching the other and larger aperture, would inevit- 
ably be diffused over the whole of the subjacent cavity of the ab* 
domen;for however closely the fimbricB were applied to the ovaries, 
it seems impossible thai they could prevent it, when it got to this 
field, from making shipwreck in the cavity of the belly. For the 
fimbriated extremity of the tubes floats freely in the abdomi- 
nal cavity, — and this, in order that whatever passes through 
the tubes may not be determined into the ovaries except in 
the most general manner, and in order also that these ovaries, 
like the rest of the abdominal viscera, may be surrounded 
with fluid, — ^when yet, in the matters of which we are speak- 
ing, nature requires definite determinations. 

[IV.] Furthermore, this seminal aura, or if you prefer, semi" 
nal humor, would not only have to break through the general coats 
of the ovary, — that is to say, through the peritoneum, which being 
likewise cellular in those parts would disperse the essences of 
the seed far and wide through its cells, — but would also have to 
break through the tunides of the ovum; and not of one alone, bui 
of aU, and tht^ would be carried in, not determinatdy, bui pro* 
miscuously; which also would be repugnant to the order of nature, 
which supposes definite determinations. For animal nature 
everywhere forms determinations, and in this way constructs 
the organism; nay, she constructs simple fibres, as determina- 
tions for the very first essence (see above [n. 209]); fibres 

208 



Digitized by 



Google 



THE VAGINA AND CERVIX 238 

compounded therefrom, as determinations for the animal spirit; 
and vessels, as determinations for the blood. That no certain 
determination should exist for carrying the seed or spirit of the 
seed described above, would be contrary to order, especially 
when the matter is one of propagation. That a cellular pro- 
duction of the peritoneum surrounds the ovaries, is a well- 
known fact. 

Moreover, those lorUers who, directing their minds to both sides 
of the question, have taken a plain view of these contradictions, — 
beli^ in which would almost surpass the faith of miracles, — 
have chosen rather to betake themselves to an imjpregnaiion of the 
blood or fibrous juice, or to conception in the womb itself, leaving 
ctU the Fallopian tubes and ovaries as if they were mere appendages, 
vrithout any known cause for their existence and use; or to the 
cervix, where they have set up a new and true ovarium. But we 
do not tarry over these matters, for it is easy to refute and 
destroy, but to rear up better structures, and to discover the* 
real truth in this most intricate labyrinth, is a task indeed, 
and one that requires labor. Opinions are sufficiently refuted 
and fall to the ground, by the bare setting forth of a truer 
opinion. 

238. If we duly consider the several connections of the parts 
and the ducts found therein, it vnll be clear enough and to spare, 
that what enters the ovaries, or one of their ova, and commences the 
work of conception, is not the grosser parts of the seed, — those 
namely, that are visible to the eye and the microscope, — bui its in- 
terior, pure, genital, spirittums and vital essence. For this there-- 
fore, there ought to exist definite determinations leading directly into 
some one of the ova and not at the same time into a number. 
According as is the nature of this primitive or spirituous seed (geni- 
tura), such certainly must be the nature of the fibrous determina- 
tions, — determincUions which are not visible to the naked eye, and are 
hardly visible to the eye armed vnth the microscope except when they 
are gathered together in the form of fascicles. This is the reason 
why we must proceed with the greater distinctness, and must 
examine the several parts separately and conjointly; and where 
experience holds out to us a light or torch, must there tarry; and 
then, from the connection of causes, and from a comparison with 
the methods in use elsewhere in the body, and likewise from 
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the correspondence of the organs in the female sex with those 
in the male, must come the induction and judgment. 

239. To exhibit therefore^ a general view of the promotion of 
the genital seed, the process which is here to be briefly set forth, 
appears to be as follows: The seminal humor, driven into its 
first receptacle, that is, into the internal orifice of the uterus, is 
taken up by thai orifice and at the same time by the tube of the 
cervix; after being taken up, it is shut in, and then, after some de- 
lay, is conveyed away through certain ducts into (he ligaments of the 
ovary, called by the old anatomists the vasa deferentia; thence by 
an uninterrupted path of little canals, it goes to the corpora lutea,^ 
corUorted like Utile intestines; and from these, by a definite deter- 
mination, it penetrates, not into the ova, bui into some one ovum. 
Enrooted in this ovum, it then commences the work of formation. 
When the ovum has expanded to the due size, the common tunic of 
the ovary is burst through in thai place, and the ovum slips into 
the tube applied to the ovary, and at last is rolled down into the uterus, 
to which it is attached by means of the plcLcenta, and thv^ advances 
into the form of its own species. In this way the several genital 
organs of the female sex are dedicated to their own peculiar offices. 
Thus the vagina is for the reception of the penis; the internal ori- 
fice for the reception of the glans; this same orifice, and also the 
narrow passage of the cervix, for the reception of the seed and for 
its resolution into its purer and essential parts and globules; the 
ligaments of the ovaries, for its determination; and the corpora 
hUea together with the ova, for its reception and insinuation; 
the Fallopian tubes for the taking up and transmission of the 
little ovum; and lastly the uterus for the formation of the embryo. 
Such^ seems to be the circle of operations; but to ascertain 
whether or not it is so in fact, requires a special survey and 
consideration of the several parts. But I first wish to add 
some general confirmation drawn from the correspondence 
of the female organs with the male, and from their co-operation, 
which is passive and reactive; and thus, in some measure, to 
establish the statements made above. 

^ It ahould be noted that by the modem anatomy. See n. 251 a, 
term corpora ItUea (or yellow colored note. 

bodies) is meant the Graafian fol- 'In the Latin, the rest of the 
lides, and not the corpora lutea of paragraph is printed in italics. 
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240. The vse of the genital organs of the female sex, besides 
being gathered from observation and by induction drawn from ihe 
connection of the parts, is especially manifest from Ihe corre- 
spondence with the organs in the male sex, of which we have cH- 
ready treated. Thus it is evident thai the Vagina exacUy 
corresponds to the male penis; and, indeed, in such way, (hat it comr 
pletdy accommodates itself to ihe dimensions thereof; in fad, 
while copulaUon is going on, it is a kind of outmost tunic to the 
penis, dosely joined with it by a humor that flows between the 
two. Add to this, thai it serves as a cause for exciting the delights 
of eopidation. It is evident also that the intebnal orifice of 
THE UTERUS exocUy corresponds to the glans of the penis, to which 
it completely accommodates itself; so that the last boundary of the 
copulation is this same orifice. Thus the one operates the active 
force, the other the passive. In other respects, it plays almost the 
same part as the vagina. The first part of the cervix, 
which is narrow and resembles a kind of tube, corresponds to the 
male urethra, and into it the male seed is continued. At this 
threshold therefore, the seed passes over from the man's power 
into the wife's. The tube of the cervix, which immediately 
stuxeeds the orifice, corresponds not only to the prostates in man, 
but also to the vesiculas seminales; for this tube mingles with 
the injected seed a particular humor which is squeezed out from 
its little mouths and vesicles; and whcd the humor of the prostate 
has united, this humor again resolves and dissipates. It thiM 
enables the seminal humor to stand forth naked, such as it was in 
the vesiculce seminales; for whcd hcis been put together in the 
mem, is in the woman to be again resolved into its principles, in 
order that the genuine spirituous seed may finally pass over into 
the chamber of the testes.^ The order observed in the one sex is 
ever similar to that observed in the other; for in what order the 
seed is put together, in that same order is it separated and re* 
solved into its first essence. There is a small vas deferens or 
DUCT, not observed by all anatomists, which runs within the com- 
mon tunic^ from the tube of the cervix directly to the ligaments of 
the ovaries. This vessel or duct corresponds to the vas deferens 
in man; for it leads the purified serum of the seed aU the way to 

^ t. 0. the ovaries, see n. 233, note. 
' The broad ligament. 
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the first part of the ovaries by distinct little channels. In the 
place where this dud terminates in the part of the ovary nearest 
the vJteruSj^ we meet with a kind of second vesxcaUe seminales^ 
wherein the seed appears to he sHU further purged, and where it 
is reduced to its first and genuine essence such as it loas in the 
epididymides. From here it continues its onward course toward 
the ovaries, and therefore, hy the old anatomists, this ligament was 
called the vas deferens. Thus the dud from the cervix to this 
ligament and thence to the ovary, corresponds to the vas deferens 
in man. Under the ova are the corpora lutea^ contorted like 
little intestines, and which answer to the epididymides or paror- 
staUB in men, to which indeed, they are not unlike in figure and con- 
tortion. Moreover, the sperm^itic vessels which go to the ovary and 
Fallopian tube, supply not only the ova, bui also and particularly 
these yellow-colored corpora. For in them is received a like 
essence [as thai found in the epididymides]; that is to say, the 
sperm, now reduced to its purer globules and consequenUy so 
prepared thai, from the corpora luJtea, it can enter the ova in 
suitable fashion. Thus they are placed ai farthest distance from 
the other organs; and they are ends, since in the ova are beginnings. 
Thus they [that is, the corpora lutea and the epididymides or 
parastatse], mutually correspond to each other in every way. Last- 
ly, come the ova, of which the corpora lutea are appendages, and 
which therefore correspond to the testicles, in that, what is elabor- 
ated in the testicles is deposited in the ova as in its receptacles. 
Thus the testicles at one end, correspond to the ova ai the other, 
like adive force to passive, or efficient force to recipient. Up to 
this point there is a continual correspondence between the organs 
of the female sex and those of the male; but here the correspondence 
stops, and with it the connedion also, and the dired communica- 
tion. The parts thai now follow, such as the Fallopian tubes 
and Uterus, are organs and viscera proper to the female. These 
now take up the work, and continue the web of conception, even 
to the formation. First, then, of the viscera proper to the female, 
comes the Fallopian tube, which by the embrace of its fimbriae, 

^ What is meant, is the ovarian pora Iviea^ mean literally, yellow 

ligament. bodies. As to what are meant by 

' Corpora IvJtei coloria (bodies of these corpora, see n. 251a, note, 
a yellow color). The words cor- 
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takes up in its litOe tnauih the ovule torn away from the testes , and 
by a writhing circumflexion, roUs it down finally into the uterus. 
Lastly comes the utertts, which is thiM entirely devoted to re^ 
ceiving, not the seed, but the ovule, and to growing and forming the 
embryo. Hence it is apparent that the several genital organs of 
women are dedicated to their own proper offices; and thai they 
correspond to the organs existing in m^n; and thus that the animal 
seed, from its beginnings to the end, accomplishes an entire circle 
which may be called the circle of conception and generation. But 
to render the truth clear, it is necessary that we treat of the 
several parts; that is to say, of the vagina, the internal orifice 
of the uterus, the cervix, the ovarian and round ligaments, the 
ovaries, the Fallopian tubes, and lastly of the uterus itself. 

241. First, then, comes the vagina, which is the paih ofintro^ 
duction, and the threshold stretching towards the uterus. Its true 
offi4:e is to receive the virile member and convey it towards the 
internal orifice. Its second offi>ce is to pour on a glutinous humor, 
to the end that there may be an effort to a real union. Its third 
offi^x is to excite the pleasure and desire of venery, both in the 
male and in his virgin partner. These three offices are con- 
current; for they are no more separated from each other than 
substances from accidents, forms from qualities, and essential 
causes from impulsive. The first offices produce union, while 
the latter excite or stimulate it; the efficient cause, therefore, 
is reciprocal in both sexes. [First.] The vagina applies it- 
self completely to the nude organ as coat to body. For it is so 
contrived as to allow itself to be expanded and constricted; thus 
it tightly grasps the virile member, applying itself not only to the 
breadth of Ms member, bid also to its length. Internally, it is 
beset with rugse or wrinkles, like the valvule conniventes 
in the jejimum^ whose law it is that they are obliterated when 
the jejunum is expanded; see above ;^. For the folds arising 

^ The valvnlse conniventes (self- like that of a screw, which pushes 

dosing valves), of the jejunum^ in the direction of its spiral. 
are circular or spiral folds of the ' See n. 14, note. The EcoMoifT 

mucous membrane of the jejunal of the Animal KmoDOM does not 

portion of the intestinal canal, treat of the abdominal visoera. 

Swedenborg gives their use as be- The reference is probably to the 

ing to continue the detrusive force Asimal Kingdom; see 1 A. K., n« 

of the stomach, their action being 136. 
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from the tunics are not entirely circular, but are interrupted, — 
the longitudinal folds serving them as a basis. They are 
therefore naturally obliterated when the vagina is expanded* 
In virgins, thus in subjects where the vagina is comparatively 
narrow, these wrinkles are of larger size. This disposUion of 
the vagina appears to have the effect (hat the narrower it is, the 
longer it is; hut on the other hand, the ampler it is, the shorter it 
is; for the arrangement of the folds and also actual cbservalion, 
prove thai such is the case. Furtherm/ore, in the venereal heal 
the vagina is in the effort to expand, and, indeed, to come up 
nearer to the male organ, and almost to go to meet it. In virgins 
who have not yet experienced venery, the corrugation of the 
vagina is more considerable, and its length greater, but its 
calibre less; in other women the contrary is the case. That the 
vagina is accommodated for the reception of the penis is 
evident, not only from its extension and broadening, as already 
noticed, but also from its actual measurement which is six 
or seven finger-breadths. In coition, therefore, it constUvles, as 
it were, the ouimost coal of the penis, just as though it aspired 
to be of one body with the latter; for such is its state, that it ap- 
plies itself wholly and completely. If the penis were environed by 
an additional coat, such coat would be no other than one like 
the vagina; and therefore, the latter has received the name, 
vagina, or sheath. For it is not only the folds that contribute 
to the application of the vagina, but also the rest of its sub- 
stance which is of a robust nature; and, moreover, the sub- 
stance at its entrance or beginning, which internally is spongy, 
and externally cavernous. For the entrance is softer than 
the passage, in order that after a comparatively easy entrance, 
it shall be necessary to attack the rest of the passage with some 
little force. 

242. [Second.] Moreover, a glutinous humor is expressed, 
which stops up the interstices of the rugce and essays to produce a 
kind of real unition; but it is provided that the two bodies shall be 
one, only in the act itself. See above [n. 209]. It is well known 
that a viscid and glutinous humor oozes from the vagina; that 
is to say, that thick-set crowds of pores and little orifices per- 
forate the internal coat, — as is evident merely from squeezing 
the vagina; see also the observations on the subject by Mor- 
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gagni [a. 204], Heister [n. 180, 215], Winslow [n. 113], and other 
practical anatomists. And since this peculiar glue oozes from 
these ducts and orifices; and an additional supply comes from 
the ducts belonging to the internal orifice of the uterus, being 
increased moreover by the non-seminal humor expressed from 
the male urethra and superficially accompan3ang the seed, — 
which part flows back from the internal orifice; and since, never- 
theless, interstices remain between the rugse and at the same time 
on all sides where there is any fissure to be seen; it follows, 
not only that the several spaces are filled in, but also that 
this humor endeavors to, as it were, glue the one to the other, — 
which^ however, cannot be actually effected inasmuch as the 
act is short, and is combined with reciprocal and local motion. 
Moreover, the gluey powers of this humor are also proved by 
its viscid essence. ThiLS adequate provision is made (hat, at the 
time of coitioriy nothing shall enter the orifice and dud of the cer* 
viz, except the male seed; and least of aU, any air — air being 
hostile to generation and to the operation of the seed. As will be 
shown below. Nothing is more hostile to the womb than air, 
which disturbs the whole work of conception and formation. 
For air is the force of nature's activity in ultimates, having 
hardly any laws except those of the most general sort; and 
hence, animal nature would never be able to weave any organic 
web unless the air were first shut out. The ether, however, is 
admitted, for it is of a more perfect nature. 

243. [Thibd.] Moreover, by this contact and impletion, the 
vagina instigates to the venereal ardor, not only the male organ, 
but also the subjacent spouse herself. For the vagina is not 
merely nervous, but is also papillary. It is the nervous 
coat, which is the inmost, that makes the rugse or wrinkles; 
and consequently this coat, when touched, produces a gen- 
eral sensation, but the papillse, a sensation that is more dis- 
tinct and individual. Thus when the male organ is moving to 
and fro, and the interjacent humor is vibrating the several 
fibrils or papillse, there must necessarily be set up a tacit 
titillation, — a titillation which must equal the sum [of the 
fibrils], and which may be reduced to calculation. The pa- 
pillffi are the more sensitive in proportion as they are more 
naked, and the rugse more unfolded. In men only the glans 
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penis 18 sensitive in the way in which the whole of the vagina is 
sensitive in women. The more^ therefore^ the male glans is 
b<Uhed about toith bland enticements and touches^ that is to say, the 
more of such allurement is put in its way, the more pleasurably 
is it affected; which happens immediately on its entrance into the 
external orifice of the vagina, and, in the underflowered virgin, con- 
tinv>es throughout its whole progress to the internal orifice; but 
afterwards, only in the internal orifice, — if the penis gets so far. 
Add to this, thai, by the retraction of the prepuce, the frenum 
raises the venereal heal to the highest pitch, — the retraction excite 
ing the whole of the tendinous, aponeurotic, and nervous tunic, 
so thai it still more powerfully contracts the penis; while the fancy 
and imagination of the mutual venery comes now into play, and 
excites the animus itself to the uimost degree of ardor. The glans, 
and particularly its corona where the prepuce terminates, is 
papillary and very sensitive; see above [n. 135, 149 ^n.]. When 
therefore, like a blunt wedge, it enters the vagina, the above 
part of it is affected to the last degree by contact with the 
folds and soft unevennesses which it meets. The prepuce also 
is somewhat papillary, and, when laid back, it too is sensible of 
the same delights; but these delights, because they probably 
penetrate to the cerebellum, are perceived as general delights, 
but not as distinct and particular delights. All this sensation 
is concentrated as it were upon the frenum turned back imder 
the urethra; and the frenum thus communicates it to the inner 
surface of the urethra and at the same time to the outer tunics of 
the corpora cavernosa or penis; [the latter] is then compelled 
to a peculiar constriction, so that the muscular and aponeu- 
rotic tunics more powerfully react against the active forces 
within; see above [n. 148] ; and therefore more juice is expressed 
from the male urethra. The greater the reaction, the greater the 
stimulation. For the tunic of the penis is reactive, and limits the 
extension of the corpora cavernosa; and hence a greater quantity 
of the venereal juice is extruded from the urethra, and also from 
the prostates and vesiculoB seminales. This is the reason why 
the virgin vagina naturally brings more delights than the ample 
vagina of women already deflowered; and indeed, the greatest 
delights of all in the first flower, when the tunic still obstructs the 
way, and, when it has been broken through, affords a passage into 
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the constricted vagina. Besides the cause already adduced, 
namely, the kindling of the animus by the imagination of the 
mutual venery, the constricted measure of the vagina also, 
and the continuous touch of all the parts, contributes actually 
to this affection of the body. The hymen is, in fact, nothing 
but an obstacle, and [its breaking constitutes] a fracture of the 
first defending wall. Nevertheless, at this time, it is nothing 
but fancy that kindles all this ardor; for the violent contact con- 
tributes nothing, but rather extinguishes the ardor. But while 
the fancy labors with hope, and when at last the vagina is 
gained, then comes increase from a bodily cause also, which 
augments and completes the work. This is the reason why 
we have the utmost love for her we have deflowered, and why 
we prefer the hymen above other delights. 

244. With regard to the hymen, it is the septum which bounds 
off the male organs from the female. It is placed in front of the ex-- 
temal orifice of the vagina, and at the same time constricts this first 
threshold; and so long as it remains entire, entrance to that sacred 
court is forbidden. This gate is shut until the period of puberty, 
in order that meanwhile, the internal genital organs may come to 
maturity and may not be infested by anything injurious, nor 
indeed, by the external air. For the same is the case here, as in 
men; namsly, that the genital organs are not perfected and irvau^ 
gurated into their uses, until the spirit and blood run over with 
superfluity and no longer require to be spent upon the growth of 
the body. When the spirit is thus superabundant so that it can 
be expended without loss to growth and increment, it is then natur- 
ally derived hither for discharge. This is the reason why, at 
that period, the menses first begin to flow. Thus in these re- 
spects, there is a correspondence between women and men. 
The superfluity itself produces the urgent desire for venery, 
this superfluity is derived, not only into the vagina and the 
glands with which the vagina is beset, but also into the several 
vessels both of the ovary and of the uterus (of which sub- 
ject we shall speak presently), so as to meet the superfluous 
part of the male. The organs themselves grow and increase 
together with this material, — organs being nothing else but 
instruments of fluid agents; thus the one is accommodated to 
the other. But we will now pass on to the rest of the subject. 
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245. The intemdl orifice of the uterus comes on just where the 
vagina terminates, and indeed is so constructed, thai it can be 
expanded and fitly constricted, and can exactly adapt itself to the 
glans penis. This orifi/:e, therefore, seems to be formed for the 
reception of the glans, while the vagina is formed for the reception 
of the remaining part of the body or penis. This is confirmed by 
the anatomists. For though in virgins the internal orifice 
is quite contracted, yet, while being expanded and during its 
expansion, it exactly corresponds to the glans penis. Here 
therefore is the last terminus whither the penis penetrates the 
belly. This orifice is confounded by many with the tube of 
the cervix, and hence it is often denominated the neck of the 
cervix. At any rate a small narrow foramen opens from it to 
the cervix, or tube of the cervix, so that the glans penis can- 
not be pushed on any farther; for it can by no means open 
this foramen, which is continued to the cervix. This orifice 
is likened to the gape of a dog, to the mouth of a tench, 
and to the coecal intestine. This orifice not only adapts itself 
to the intruded glans, btd it is also bathed about by the same 
kind of humor as the vagina, and moreover, by the seminal 
humor of the man; so thai all passage into the tube of the cervix 
is precluded save for the male seed. Observers have also detected 
numbers of glands in this situation, and also a native 
humor, as in the vagina. Moreover, the humor that oozes 
from the male urethra and occupies the circumference 
of the seminal torrent, also, in part, remains here and 
bathes the penis, and is carried out on its withdrawal. This 
orifice likeivise excites venereal desire, both in the male and in the 
female; for they are so fiUed together that the universal papillary 
structure on the male glans is in a state of contact, and, moreover, 
the frenum, quite drawn baek, and the prepuce lie in the vagina. 
These points are similar to those mentioned above with re- 
spect to the vagina; for the manner of the matter is the same 
in both cases, except that this orifice encompasses the glans 
more strictly, and touches its every point. 

246. Wiih regard to the cervix, this comes on immediately 
after the orifice and is its first boundary, — a kind of narrow dudt 
which admits no part of the glans penis. It has a foramen open^ 
ingfrom the internal orifice, described above, which exactly applies 
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iJtsdf to the orifice of the male urethra. We find here, there- 
fore, a amtintujition of the male urethra, coneequenUy a corUinua^ 
turn of the seminal torrent which is poured directly into this duct 
from which there is no open entrance into the uterus. The reader 
will find this duct delineated and its dimensions given by 
De Graaf, Morgagni, and other anatomists. It is a kind of 
tube, so narrow that when contracted it will scarcely afford 
passage to a stylet; see the anatomists, [n. 232-234.] More- 
over, it is all full of folds, and indeed of valves, so disposed as 
to allow no passage inwards, but a free passage outwards, for 
example, for the menses, uterine masses, and the child; see 
Morgagni [n. 229], and the other anatomists. Nay, its fibres 
are so arranged that when the orifice is forcibly drawn open 
from without, this duct is more straitly closed, except for the 
fine aperture leading from the orifice to which the [male] 
urethra is applied. Therefore, it cannot be gainsaid that it is 
a receptacle for the seed, and at the same time a barrier to 
prevent the seminal humor from penetrating farther. Where- 
fore this first entrance to the uterus is the first receptacle of the 
seed such as it is when emitted from the vesicuUe seminales and 
prostate glands; at the same time it is a barrier to prevent the seed 
from going any farther, that is, into the uterus. For up to this 
point, the male urethra is continued, to which, as being the 
continuation of its channel, the cervix corresponds, — ^into 
which the seed is ejaculated. This is evident from the mere 
connection of the parts. This is the seed that comes from 
the vesiculsB seminales and prostate glands ; and therefore to these 
organs the cervix corresponds. Therefore, this first part of the 
cervix represents the vesicuUe seminales in men. And because it 
ha^ this correspondence, and because, in men, the seed is heaped 
together in these vesicula and is again joined and as it were glued 
together by the humor of the prostates, so in this place it must 
be again resolved into its principles. First, then, it is here sepa- 
rated from the humor of the prostates. And this indeed, prin- 
cipally by the throwing on of a comparatively thin or aqueo- 
serous humor that resolves this somewhat gross matter. See 
Morgagni [n. 255] and Boerhaave [n. 225]. Respecting the 
glands and quasi hydatids met with in this situation, see our 
authors, all of whom agree in affirming that numbers of these 
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glands are discernible. This humor, which comes from the 
male prostates, appears to fall back into the subjacent orifice 
and vagina, the passage to which is open and leads down- 
wards; and it would even seem to be sometimes absorbed here 
by the veins. A himior of this kind has been observed to run 
out after the lapse of several days. After this humor has passed 
away, there remains the true seminal humor like what is word to 
lodge in the vesicula seminales of men, — and this between folds 
that represent gyres and convolutions such as are found in the 
vesicuUB seminales. This is also the reason why some anatomists, 
particularly the older ones, called this part of the cervix the 
vesicula seminalis of women, and wished to set up here a new 
ovary^ [n. 218]; why also, they imagined that here the female 
seed came to meet the male seed, to which female seed there- 
fore they also attributed a plastic force. Yet nothing more 
is found here than a liquid of slight density which resolves and 
dissipates from the seed those parts that have been thrown 
on by the prostate glands. In order that the seed may be 
fruitful, it is necessary for it to return to its first globules or 
spirituous substances, and the return first begins here; for 
here the seed lies enclosed, here it tarries, is rolled about among 
the folds, and so by degrees shakes off all that has been added 
to it. 

247. From this part of the cervix runs a certain filamentary and 
fibrous duct which terminates in the ligament of the ovary close 
under the insertion of the round ligament or ligamentum teres 
of the uterus. Since this duct is plainly visible under the general 
tunicy that is, the tunic formed by the peritoneum, and since it is 
extended all the way to the beginning of the ovary, we may conclude 

1 See n. 233 and 233s. The as had been held. Suiprising to 

vesicles found in the cervix were say, this remarkable doctrine was 

called vesiculs seminales, by Blegny defended by the celebrated prof es- 

(1680) and also by Desnoues, sor Frederick Hoffman of Halle; 

Naboth, and Hoffman. In a dis- but it was severely condemned by 

putation, De SterUitate, given in Ruysch, Goelicke, and other emi- 

1707, Martin Naboth, Professor of nent anatomists. The theory cre- 

Anatomy at Ldpsic, set up the ated some stir, but was soon for- 

doctrine that the vesicles of the gotten. 

cervix are genuine ova, (see n. 230, * The Latin is, hie ductus quia 

note); and that the cervix itself is manifeste apparet sub etc., which 

the true ovary, and not the testes Dr. Wilkinson translates, "As this 
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that the seed thus purged from acceaaoriea, foUaws this path through 
peculiar ducts. This duct, therefore^ represents the first part of 
the vas deferens. There are but few anatomists who have ob- 
served this duct; or probably the majority have not regarded 
it as of sufficient importance to merit a careful investigation 
and description at their hands. It has, however, been de- 
scribed by Riolan [n. 233a], and after him by Bartholin [n. 
233], who has also delineated it in his plates. He mentions an 
oblong tubercle within the canal of the orifice and appended to 
its lower part, which closes up the orifice with some exactness; 
around this tubercle are pores or little foramina, which, he says, 
seem to be the extremities of vasa deferentia terminating at 
the cervix. In the description of his figure,^ he says that E 
is a duct rising from the vas deferens and passing to the cervix, 
and into which gravid women are said to ejaculate their seed. 
In common with the old anatomists, Bartholin gives the name 
''vasa deferentia" to the extremities of the ovaries which are 
inserted in the uterus, and respecting which we shall speak 
presently. In order then not to break the thread of the pre- 
sent treatise, it will be necessary for me to betake myself from 
the present discussion to a description of the ovaries, that thus 
I may complete the whole circle; for the uterus comes last, 
since it is the end, and as it were the center of all the opera- 
tions. Afterwards, when I have come to the uterus, I shall 
again take up and continue the thread now abandoned, and 
shall discuss the use of that organ itself. In the meantime, 
the reader should carefully keep in mind the remarks made 
above respecting the uterus, its ligaments and spermatic 
vessek. The series is an entire one, and unless I follow it 
strictly the way will easily be lost. 

duct plainly opens under," appar- manuBcript plainly reads apparel. 
ently regarding apparet as a mis- ^See Plate VI, fig. 1, where 

reading for aperU; but the original this figure is reproduced. 
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CHAPTER XII 

The Ovaries. 

248. Heister. (Compend. Anat,) The ovaries, formerly 
called the female testes, are two bodies, somewhat globular, 
smooth and white, and attached to the fundus of the uterus on 
either side.* Each is connected: 1. With the fundus of the 
uterus by means of the ligamentum teres, called by the an- 
cients the vas deferens of women, but which has no passage 
to the uterus. 2. With the Fallopian tube and the sides of 
the pelvis, by the broad ligaments and the al» vespertilioniun. 
3. With various other parts, by means of the spermatic vessels. 
In shape, they are ovoid, gibbous above and smooth below. 
Their size varies according to age and temperament; they are 
largest in the prime of life and in libidinous people, and are 
frequently furnished with prominent vesicles; but in old women 
they are dried up, small, wrinkled, and pitted with cicatrices. 
The alse vespertilionum* are membranes lying between the 
ovaries and the Fallopian tubes. The ovaries are encom- 
passed by a strong white membrane derived from the perito- 
neum. In substance, they are membranous, fibrous, reticu- 
lated, and interwoven with great nmnbers of vessels among 
which are frequently seen round vesicles varying in number 
according to age and temperament, and filled with a hmnor 
similar to the white of egg. When boiled, this hmnor obtains 
also the consistency, color, and taste of white of egg. It was 
because of this analogy with eggs, that these vesicles were 
called, first by Steno, ovules or little eggs; the largest of them 
is hardly as big as a pea. Sometimes there are ten, fifteen, 

^See Plates VI, fig. 2; V, fig. 1; in the present case, to designate 

VII, fig. 1. that part of the broad ligament 

*The term alse vespertilionum which lies between the ovarian 

(bats' wings), was used generally ligament and the Fallopian tube, 

to designate the broad ligaments and which was called by Winslow, 

(n. 221); but more particularly, as the '' little ala" (n. 221). 
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twenty, or even more ovules in one ovary; sometimes there 
are only one or two. They are believed to contain the first 
rudiments of the fetus. Hydatids also are often found in the 
same situation; these however are morbid, and are frequently 
the cause of ovarian dropsy. The corpora lutea^ are a kind of 
glandular substance of a yellowish color contorted like deli- 
cate little intestines; they lie under the ovules which are set in 
their substance, and are visible in virgins, but most especially 
in pregnant and child-bearing women, (n. 237.) 

249. WmsLow. (Expos. Anat.) The ovaries are two whit- 
ish, oval, flat, oblong bodies. They are attached to the uterus 
by a kind of ligament, round and short, together with which 
ligament they are enclosed in a duplicature of the posterior 
leaf or ala of the broad ligament. They are composed of a 
very compact spongy substance, and of several transparent 
vesicles called ova. The spongy tissue surrounds each of 
these vesicles very closely, and seems to furnish them with 
distinct spongy coverings or calices. These vesicles must be 
carefully distinguished from certain abnormal vesicles termed 
hydatids. The ligaments of the ovaries are enclosed in the 
edges of the posterior wings or leaves of the broad ligaments, 
much in the same manner as the umbilical vein lies in the 
edge of the anterior or umbilical ligament of the liver. They 
are round cords of a filamentary texture, attached by one 
extremity to the fundus of the uterus a little above and behind 
the level of that fundus. They were formerly believed to be 
hollow, and were regarded as vasa deferentia. {Tr. du Bos 
Vent., n. 604r^06.) 

250. BoERHAAVE. {Itistit. Med.) The ovaries are two scar 
brous bodies of uneven surface, spheroidal in figure, and en- 
closed in a firm membrane. They are irrigated by the sper- 
matic, hypogastric and other arteries, all of which are so 
closely united before they enter that they seem to constitute 
a single vessel woven into reticular plexuses. The same is 
true of the veins and lymphatic vessels. All the vessels are 
so mingled and interwoven with nerves to make up the struc- 
ture of the ovary that the resulting fabric hardly admits of 
description. On the surface of the ovaries, under the invest- 

> See n. 251 a, note 
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ing membrane, are found certain spherules attached below by a 
thickish calyx to the substance of the ovaries. They are 
pellucid, filled with a lymphatic fluid, and consist of two con- 
centric membranes connected together in the closest manner. 
The ovaries are small at first, and gradually increasing, come 
to their largest size at the period of prolification [after which 
they diminish]. After the exercise of venery, the little bullse 
[or spherules] mentioned above, gradually swell, little by 
little, become more pellucid, thicken in their membranes, 
raise the membrane of the ovaries, stretch it, and so dilate it 
that they bulge out from the surface like a papilla or nipple. 
They hang from their peduncles; are separated therefrom; 
leave a hollow cicatrix in the substance and torn membrane 
of the ovaries, which gradually coalesces; and finally in these 
little bullse, while still adherent to the ovary,^ fetuses have 
been observed, (n. 669.) 

251. MoRGAGNi. (Advers. Anat.) [Malpighi, from his ob- 
servations of the corpora lutea and of the ovules enclosed 
therein, teaches that these larger vesicles of the ovaries are not 
truly ova, but are the material from which is originated the 
glandular corpus luteum by which the ovule is separated, 
cherished, and in due time ejected. De Graaf seems to be of 
the same opinion; for though he calls these vesicles ova, yet 
later on] he teaches that shortly after coition a peculiar glandu- 
lar material grows between the membranes of the ovum, envel- 
oping the whole ovum and presenting the appearance of a 
globule; and in his last chapter he afifirms that ova ten times 
smaller than before coition are expelled from this globule (that 
is, from the corpus luteum) into the tube. (IV, § 28, p. 51.) 

251a. [De Graaf. {De Mulierum Organis General. Inserv.) 
The inner substance of the testes is composed of membranes 
and fibrils loosely interwoven, in the interstices of which are 
found a number of bodies both natural and abnormal. The 
abnormal are hydatids. The natural are vesicles full of liquor, 
nerves, and the vasa preparentia [spermatic vessels] which 
creep through the whole of the ovarian substance, and enter- 
ing the vesicles, are lost in their tunics. The vesicles and their 

^ Boerhaave subsequently teaches that are discharged into the Fal- 
that these little bulls are the ova lopian tubes. (Inst. Med,^ n. 670.) 
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contents are the sole objects for which the nerves, vessels, 
integuments and the other parts of the testes exist. Fallopius 
notes these vesicles as being swollen with a watery humor, 
sometimes yellowish and sometimes transparent. Home pre- 
fers to call them ova, a name which De Graaf accepts because 
of the exact similarity of these vesicles to the eggs found in 
the ovaries of birds; for even in their young stage they contain 
a liquor like the white of egg, and which when boiled acquires 
the color, taste and consistency of white of egg. In addition 
to these large ova, there are also foimd smaller ones, some being 
so small as to be hardly visible. Growth in years, and also 
coition, effects a great change in these ova. In young animals 
they are very small, but grow larger in older animals. After 
coition they are so changed that they appear like globules . When 
they have attained their natural size, they are invested with 
various tunics or follicles, between which, immediately after 
coition, grows that glandular substance of which the above 
mentioned globules are composed (Cap. XII, p. 176, 8eq.). 
The bodies found in the ovary must not be taken to be perfect 
ova, but only the rudiments of ova (Cap. XIII, p. 208)].^ 

1 It should be borne in mind that part of the ovary towards its centre 
the tenn eorpm ItUeum as used or medulla; but the increased sise 
here and throughout the present of the ripe follicle occupies the 
woric designates the ovarian vesicle whole space between the medulla 
containing the matured ovum, and the surface, producing on the 
This is now called the Graafian foU latter a rounded elevation or bulge. 
Hdef the term oorpu$ ItUeum bdng During the process of maturation, 
confined to the Graafian follicle the follicle develops an external 
after the discharge of the ovum, fibrous capsule (the theca), the deli- 
Acoording to modem research the cate inner tunic of which (ths mem^ 
ovary contains several thousand hrana propria) covers a layer of 
microscopic vesicles called primor- glandular substance (the stratum 
dial follicles. At puberty, from glandtdowmf mentioned by De 
twelve to thirty, of these follicles en- Graaf, n. 251a). At a certain 
large to various sixes and become place this glandular substance pro- 
vesicles containing a slightly yd- ' jects into the cavity of the follicle, 
lowish humor in which is the grow- forming a kind of stalk, or peduncle, 
ing ovum. These maturing fol- the head of which (the discus pro» 
licles, now called Qraafian follicles Ugerus or sona radiata) completely 
after the distinguished Dutch ana- encloses the ovum. This stalk 
tomist who first described and de- seems to be what is described by 
lineated them, occupy the deeper Boerhaave as ''the peduncle of the 
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252. ScHTJBiG. (Mvliebria.) Cases of large ovaries, some 
as big as a child's head, some the size of a fist; the enlargement 
being due to ascites^ and dropsy. — Calculi in the ovary; — 
hairs. — Suppuration of the ovary. — ^Absence of the ovaries. 
(Ill, iii, § 8-12.) In oviparous creatures there is only one 
ovary, in viviparous there are two. In the ovipara the ova 
are not contained in one conmion membrane, but are heaped 
together into a kind of cluster [but in the vivipara, and in 



little bulla" or ovum (n. 250), and 
what our author refers to as the 
"peduncle" and "radicle" by which 
the ovum is primitively nourished, 
(n.^273), and the "petiole" which he 
calls the primitive umbilical cord 
(n. 302). On the completion of 
matiiration, the follicle is ruptured 
at the place where it distends the 
outer surface of the ovary, and the 
ovum, together with the discus 
proligerus, is discharged into the 
Fallopian tube. The empty fol- 
licle, now become the corpus 
ItUeum of modem anatomy, then 
undergoes certain changes, and 
diminishes in size until it finally re- 
mains only as a scar or cicatrix in 
the ovary; see n. 250 fin, and Plate 
V, fig. 1. The maturing and ma- 
tured vesicles (now called Graafian 
follicles) are identical with the 
"vesicles" of Heister, who observed 
from ten to twenty of them in each 
ovary (n. 248); with the "vesicles 
or ova" of Winslow (n. 249); the 
"spherules" of Boerhaave (n. 250); 
and the "vesicles," "globules," 
and "ova" of De Qraaf (n. 251a), 
who also calls them "follicles" 
(De Mtd, Org, cap. XVI). They 
are also identical with the "glandu- 
lar bodies" or "corpora lutea" of 
Malpighi, Morgagni (n. 251), and 
Heister (n. 248); these authors, 
however, and especially Heister, 



seem to use the term in a more 
exact sense as designating only the 
"glandular substance (including 
the discus proligerus) of a yellow- 
ish color, contorted like the most 
delicate little intestines, and lying 
under the ovules which are contain- 
ed in their bosom" (n. 248). In 
the same sense also seems to be our 
author's use of the term corpus 
hdeum. The term itself ("yellow 
body") seems to have been used as 
a description rather than as a tech- 
nical term; for no mention is made 
of it in HUhner's Medical Lexicon 
of 1727, nor in Blancard's Lean- 
con Medicum, edition of 1746; 
it occurs however in the edition of 
1777, where it is given its modem 
signification, — a signification wholly 
unknown to the authors quoted in 
the text; indeed these aulJiors had 
no specific name to designate the 
empty follicle, and where they menr 
tion it, it is rather in terms of de- 
scription than of technique. Thus 
Boerhaave calls it a "cicatrix in 
the ovary" (n. 250); De Graaf, 
the "calix" or cup (De Mid, Org. 
Cap. XUI), the "empty globule," 
and "empty follicle" (i6. cap. XVI); 
and Ruysch, the "calix," "vestige" 
(Ad, Anat. Ill § 4) and "outer cover- 
ing" (TAee. VI, § 32). 
^Dropsy of the peritoneum. 
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women, the ova not only have each its own membrane, but 
they are also contamed in a common membrane]. — ^The ova 
have a cicatricnla [adherent to the vitellus or yolk, and in 
which is contained the whole of the genital plasma. It is for 
the nourishing and enlarging of this cicatricula that the vi- 
tellus is produced and the albimien superinduced over it. In 
women the spermatic vesicle involves nothing more or less 
than the contents of the cicatricula, and] the whole vesicle 
deserves to be called a cicatricula. (Ill, iii, § 17-18.) 
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iNBUCnON. 

253. The genuine seed, eitch as it is when elaborated in the 
veaiculcB eeminalee of men, and when purged in the tube of the 
cervix from the humor of the prostaiee, rises at once through a kind 
of vae deferens aU the way to the ovarian ligament, — ffiat is, to 
the cord which the old writers denominated the vas deferens carry^ 
ing the female seed. The first portion of this vas deferens, 
running from the cervix to the thin part of the ovary, may be 
seen in Thomas Bartholin's An^iUmie. table XLVI, fig. 2, where 
it is marked by the letters EK, and the place of its insertion by 
the letter E [see Plate VI, fig. 1]. The insertion of the vas 
deferens into the ovary may be seen in the same table, fig 1, 
HH.^ But since anaiomists make litUe or no mention of the 
place of insertion of this first vas dtferens into the other, we cannot 
do more than conjecture thai here also this masculine seed con- 
trives to make a Utile delay, and purges itself of the remainder of 
thai matter or body wherein the genuine spermatic globules are 
environed, reduced to their forms, d^ended from injury, and 
thus prepared for twe. Ground for such suspicion is given in the 
fact that there is here an oblique anastomosis; and at the same place 
a duplicature of the broad ligament, and a coalition of this vc^ 
deferens with the round ligament, which loiter consists of a spongy 
substance, and was therefore thought by the ancients to be hoUow. 
Whether in this place there be any space for the reception of this 
seed and for further purging it of its matter can hardly as yet be 
affirmed, except cls a probability. Add to this, thai the part which 
is secreted and cleared away from the true testicular seed can here 
at once be sent away through the round ligaments, and so be 
despatched to the region of the vulva and at the same time to the fat 
of the pubes. The connection of the parts argues thus much, as 
likewise the vicinity of the round ligaments, the fact of their fold- 

1 This 18 a figure showing the ovarian ligament running from the uterus 
to the ovary, see Plate VII, fig. 1. 
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ing, their spongy nature, their defluxion to the groin, and their 
evacuation there; perhaps also some lacurm devoted to evacuation 
may be seated about the clitoris. Where experience is lackingi 
judgment must be made from the connection of the parts. 
For the rest, time will show whether this judgment is con- 
firmed by experience. Certain it is that these round ligaments 
are spongy, and are finally inserted in the pubic bone under 
the clitoris, and that they can thus take up all that recremen- 
titious portion which the other parts, — ^both those of the ovary 
and those of the purified seed, — ^throw off. The case here is 
similar to what occurs in the vegetable kingdom, in that fruits 
of all kinds, after falling into the ground which is their womb, 
are first freed by maceration from all adscititious materials. 
In the present case, however, the freeing is effected by diremp- 
tion or taking apart. Now since there are two vasa deferentia 
[the vas deferens of the male, and that of the female], so also 
there are two spermatic vessels, the one being the continuation 
of the other. The one spermatic vessel is that which is applied 
to the testicles, and the other is the round ligament, which, 
like the spermatic vessel of men, is continued through the 
muscles of the abdomen to the outside of the belly. Thus 
here also we find an analogy and correspondence [between the 
male organs and the female]. 

254. The sperm Oius denuded, that is to say, separated into its 
primitive globules, is conveyed onward through the filamentary 
cord, which at the present day is termed the ovarian ligament, 
but which was called by the ancients, the vas deferens of women. 
This ligament is composed of longitudinal threads, and is a bundle 
of duets, sfueh as is exactly suited for the determination and trans- 
mission of an essence of this nature. This is evident from the 
mere description of these ligaments, see Winslow n. 249. Nor 
do we need to ask for any cavity here, any more than in the 
least channelets of the fibres. They are therefore determi- 
nations of a pure and subtle essence. 

255. Finally, this seminal material, thus purged, is carried off 
to its determined ova, or to its own little ovule, and indeed to the 
corpora lutea, which lie like calices or cups under the ovules or 
vesicles, and receive this pure seed very much like the epididymides 
or parastatfB about the testicles of men. To these therefore they 
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exactly correspond, being contorted in almost the same way, and 
in the same way causing this seed to circulate through their Utile 
vahes. This is evident, not only from the connection of the parts, 
but also from actual experience in pregnant women; for in the 
first days of pregnancy these corpora lutea swell up and almost 
surround the enclosed ovule, cherishing and embracing it on 
every side; thus applying and forwarding this spiritu^ms stranger 
and genital guest at every point. On these subjects see De Graaf 
[n. 251, 251a], and the other anatomists; see also the descrip- 
tion of these corpora lutea [n. 248]. Add to this, thai the purest 
blood of the spermatic vessels is impelled hither, just as to the 
epididymides in men. The spermatic vessels, together with 
the h3rpochondriacs,^ pour their blood around this whole mass, 
and by their capillary terminations enter the corpora lutea; 
not to mention the nerves or fibres, which here fprm wonderful 
plexuses. 

256. And lasUy, as regards the ovules themselves, these in 
women correspond to the testicles in men; for they take up that 
same essence within their membrane, or within the membran>e, 
from the corpora luJtea or epididymides. They are therefore the 
last receptacles, and are placed at one extreme, while the testicles 
occupy the other; which two mutually regard each other as ends; 
that is to say, they regard each other in the same way as do active 
forces and passive, efficients and recipients, or essence and form. 
This follows from the connection of the parts, and is 
fully confirmed, nay, plainly shown, by frequent experience. 
For the ovules or corpora lutea have frequently been observed 
to swell up, to be there swathed in their first coverings, and as 
it were to undergo incubation. The corpora lutea give the 
first nutriment, then the Fallopian tubes, and lastly the uterus. 
He who denies this, denies experience. But the ovules are 
merely receptacles, and are scarcely anything more than a mere 
dcatricula each as is found in the ova or eggs of birds i^ nor is 
more juice applied to them than suffices for the first moments. 
On this account, the ovum undergoes no increase in size until it is 
quite filled or impregnated with the new spirituous guest. For it 

^ i. e. the intenuJ iliacs, see n. 277. fecundated egg, and which contains 
' By the cicatricula is meant the the germ of the future chick, 
small spot or disk observable in the 
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soon consumes these first fruits of humor, since it emulges its 
nutrition, not from its albmnen or vitellus, but extrinsically 
from the corpora lutea, the Fallopian tubes, and the uterus, 
that is to say, from the parent herself. 

257. In this way also, we understand how not more than a 
single otmm is impregnated in the human species. For the va^a 
deferentia, aU the way from their first juncture with the ligaments 
in ike vicinity of the vierus, are filamentary, thai is, are a mass of 
threads, and each thread is a determination to its own vesicle. 
Thai thread which is first opened, or which corresponds to the 
ripest ovum, mitst be opened of necessity; and then, by virtue of the 
swelling of this thread, the rest of the threads, not yet sufficiently 
open or gaping, are more tightly shui. Thus open way appears 
to be aUowed to one ovum only. It would be otherwise if the seed 
approached the ovaries from withovi, and impregnated the ova 
before impregnating the underlying corpora lutea, — which, houh 
ever, is contrary to experience. 
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CHAPTER XIII 

The Fallopian Tubes. 

258. Heister. (Compend. Anai.) The Fallopian tubes^ 
are two canals, almost conical, tortuous, and joined, one on 
each side, to the fundus of the uterus. They enjoy a close and 
continuous connection with the uterus, and a loose connection, 
by means of the alse vespertilioniun, with the ovaries. Their 
length is from six to seven finger breadths, and sometimes as 
much as eight or nine. Their calibre at the middle is almost 
equal to the thickness of the little finger. Their extremities 
are narrower, and the extremity by which the tube joins 
the uterus is quite narrow, opening into its cavity, and giving 
passage to air or to a fine stylet. The other extremity floats 
freely in the abdomen, is more ample, admits the passage of a 
moderate sized tube, and is furnished with a nmnber of fim- 
bria or fringes, as it were, of a muscular character, which, when 
need is, apply themselves to the ovary. In substance the 
Fallopian tubes are membranous and cavernous, consisting of 
two membranes, the outer of which seems to be continuous 
with the peritonemn, and the inner, with the inner membrane 
of the uterus. The latter is wrinkled, and is moistened with 
a lubricating hmnor; but it is not cellular, as in animals. Be- 
tween these membranes there are vast nmnbers of vessels 
constituting a corpus cavemosum whereby the tubes are capable 
of being erected or made stiff when about to be applied to the 
ovary; and whereby they are moistened on their inner surface. 
In hens and other fowl, they are called oviducts, (n. 238.) 

259. WiNSLOW. {Expos. Anat) The Fallopian tubes are 
two flaccid, conical, and vermiform canals, situated more or 
less transversely on each side of the uterus between the fundus 
and the lateral parts of the pelvis, and enclosed in a duplica- 
ture of the anterior leaves or alse of the broad ligaments. 

> See Plate VI, fig. 2, Plate VII, fig. 1 
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Each of them is fixed by its narrow extremity to the comer of 
the fundus into which it opens, — ^but by so narrow a duct as 
hardly to admit a middling sized silk thread. From this place 
the diameter of the tube gradually increases all the way to 
the other extremity, where it measures about the third of an 
inch. The tube runs a somewhat winding course, and its 
large extremity is cmrved back towards the ovary. These 
large extremities are irregularly rounded, and terminate by a 
narrow and slightly plaited orifice which faces towards the 
ovary, where it presently expands in the form of a membranous 
fringe called the fimbria of the tube. The fimbria is not of 
equal breadth throughout; its circiunference being in a manner 
oval. The longest of the fringes reaches out towards the 
ovaries, where it is attached. The folds are on the concave 
side of the fimbria, disposed like lamime. The tubes are com- 
posed of fleshy fibres, some of which are longitudinal, and some 
obliquely circular, but all interlaced with another very fine 
substance. The anterior ala of the broad ligament^ serves as 
a means of attachment, and as a common or external coat to 
both tubes, in the same manner as the mesentery does in relar 
tion to the intestines. This renders the tubes, and especially 
their fimbrise, more or less floating, and as a result most figures 
dilineate their direction as being very indeterminate. Their 
cavity is lined by a soft, and as it were glandular membrane, 
which is plaited longitudinally, almost like the inner surface 
of the trachea. These folds are more prominent, stronger, 
and broader in the ample extremities, than anywhere else. They 
are a kind of spongy substance, and the interstices between 
them are more or less moistened by a lymph which is continu- 
ally oozing forth. {Tr. du Baa Vent, n. 607-«13.) 

260. BoERHAAVE. (InstiL Med.) The Fallopian tubes are 
flexed into cellular semicircles; the fimbrifle girding their wide 
extremities are fleshy. They consist of an inner glandular 
membrane with strong fleshy bands. In nearly all kinds of 
animals, during the venereal orgasm these tubes swell, stiffen, 
and blossom with carunculse. In the bodies of women sub- 
mitted to dissection the tube has often been seen embracing 

^ That is, the anterior of the two ligament ia composed; see Plate 
membranes of which the broad VII, fig. 1. 
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the ovary in its fringes. Moreover, in its cellular recesses 
fetuses have been found in various situations, in various stages 
of development according to the time from conception, and of 
various sizes, (n. 668.) [Describing the progress of the ovum, 
Boerhaave says that the tube with its stiffened fimbrise em- 
braces and presses the ovary, and in the embrace expands its 
opening, and gradually urges the ripe ovum into the cavity.] 
False conception, abortions, the presence of fetuses in the 
cavity of the abdomen, etc., all prove this to be the case, 
(n. 671, 672.) 

261. MoRGAONi. (Advers. Anat) On a first eicamination 
' and inspection, I have often thought that the tubes were closed 

in some part, and particularly at the uterus; whereas the fact is, 
that on careful search and dissection I have hardly ever 
found them closed. After the tubes have mounted the dorsum 
of the testes, they frequently pass down behind the latter, and 
hang forward below them, with their orifices looking some- 
times downward, sometimes upward (I, § 30). [On careful 
inquiry instituted upon the bodies of twenty women, young 
and old, virgins, wives, and mothers,] in thirteen cases, the 
tubes (often those on both sides) were found to be curved in 
such a manner that, after mounting the testicles and then 
descending at their hinder parts, the orifices of both of them 
were for the most part turned downwards; sometimes, how- 
ever, the orifice of one of the tubes, and occasionally of both, 
was turned upwards (IV, § xli, p. 74). In a dog and a hedge- 
hog the terminal membranous expansion of the tube was found 
to be fashioned into a sacculus or little bag, garnished on the 
inside, if my memory serves me, with fatty stripes, and closely 
embracing the ovary. Wharton, as De Graaf relates, found 
the tubes of a pregnant mare provided with a number of 
valves throughout their whole extent; but in the tubes of a 
mare not in foal Morgagni was unable to find a single valve (IV, 
§30). 

262. ScHURiG. (Muliebria.) The old writers called the 
tubes broad ligaments, antense, spiramenta or breathing holes 
of the uterus, oviducts, comua, and also vasa deferentia. (Ill, 
iii, § 1.) They are attached to the testes only by a most deli- 
cate membranous connection; De Graaf (§5). Cases of tubular 
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conception sometimes occur. Ruysch found the tubes or 
oviducts sometimes distended and deep red on accoimt of 
conception. — De Graaf mentions that in abnonnal cases the 
tubes have been found closed. Ruysch reckons the closure of 
the tubes as one of the causes of barrenness; and if they are 
closed at their extremities, he has generally foimd them firmly 
adherent to the ovaries.— Caspar Bartholin sa3rs that in the 
rabbit they are closed by valves, and that the passage cannot 
be forced by air blown in with ever so much force, nor by 
water injected by a syringe from the side of the uterus [but 
injected in the opposite direction, that is, towards the uterus, 
it went through without difficulty]. — Ruysch thinks it very ' 
probable, that in abnormal cases the menses and other hetero- 
geneous humors escape by the tubes into the cavity of the ab- 
domen; Schurig quotes Rujrsch 's observation of the fact. Blood 
likewise he considers may pass by this direction. (Ill, iv, § 
8-10, 12.) 
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Induction, 

263, That the Fallopian tubes receive the ova from the testes a 
few days after coition, and convey them along their canal towards 
the vierusy is a conclusion that anatomical experience alone both 
confirms and demonstrates. For anatomists have seen the tumi* 
fied ova; they have seen also the ruptured external tunic, and the 
resulting dcatricula; and finally, they have seen the fimbrias or 
fringes vrith their little mouths erected towards the ovary, and the 
ova themselves at various distances from the uterus. They have 
also seen fetuMs in the tubes, and others which had escaped into 
the abdominal cavity, besides many other phenomena; from all 
which it follows, tiiat nothing is lacking, eaxept indeed actual sight, 
to bring u^ the conviction that observers have seen the passage into 
the tubes, the transmission through them, and the passage into the 
uterus. In view of all these convincing facts brought to- 
gether and confirmed by so many trustworthy authorities, 
there is no longer room for doubting that the Fallopian tubes 
are oviducts; though with respect to the passage through them 
of the material seed, or even of its spirituous part, doubts may 
justly be entertained. It is also an admitted fact that, at the 
time of the separation of the ovum from the ovary, these tubes 
apply themselves and their fimbricB to the ovary, and embrace it 
so closely that the ovum can do no other than roll down into that 
orifice. The erection of the tubes is a fact that has been actu- 
ally seen and noted by many anatomists, and, indeed, in by 
far the most cases, on about the third day after impregnation. 
Moreover, it has been seen and noted, that a similar applica- 
tion occurs in cases of inflammation of the tubes. We are 
therefore justified in concluding that at the time of the sepa- 
ration of the ovrmot the union between the tube and the ovary is 
a very close one, and is, in fact, of such a nature, that by 
means of these finger-like determinations of the fimbri®, the 
ovum is bound to run into the orifice. But in this connection 
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many questions arise: Why are the tubes distant from the 
ovary? Why, in their flaccid condition, do they look down- 
wards rather than upwards? For what reason are they unat- 
tached rather than attached? And by what cause are they 
erected and suitably adapted? What are the causes that pro- 
vide against the ova frequently falling into the abdominal 
cavity? Not one of these phenomena is without its cause; 
for nature, especially in the animal kingdom, never constructs 
the least hair's breadth excepting for a cause and for an end. 
Thus there is no least capillary thread, nor any direction of a 
fibre, that does not exist for the sake of a cause, or for the use 
of the parts that follow. 

264. As soon as the spirituous pari of the sperm has arrived at 
Us genital bed, that is, at the corpora lutea, and thereafter at the 
litUe doors of its ovum, it straightway girds itself for the work of 
iaking up and forming the thread of its new life and new body. 
For the purpose of this work, it brings into partnership, by means 
of the threads of the vas deferens, every part that is genuinely 
spermatic, and thus commences the toeb. For it is the inherent 
nature of this essence, that wherever left to itself, it inmosUy yearns 
and strives after the formation of this web; since it regards that 
which is yet to be formed, as already formed; and in first and 
middle ends, it regards ultimate ends; and in its progress from 
firsts or principles to extreme and effects, there is nothing that 
does not minister to it. When therefore it has gained this first 
position, it straightway enters upon the work; and thus proceeds in 
the same way as though it were proceeding in a body already 
formed; for in it lies the most perfed representation of such body. 
But on these subjects see above [n. 40, 170-171 and particu- 
larly n. 175]; see also Trans. I [n. 261-262, 263-265]; and 
still further in our psychological transactions, and in the 
Transaction on the Soul.^ 

265. And as it resides with such a nature in its center or prin- 
ciple, it looks around upon all things, near and far, in the maternal 
body, as though they were its own property on which it may draw 
for everything thai shaU conduce to the formation of a new litHe 

1 That 18, Trans. V and VI, see 274-279, 280-281; and the little 
n. 10, note. With regard to the work on the Origin and PropagA- 
referenoee in the text, see Fibre, n. tion of the Soul (in Post. Tracts).' 
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body. Firsty therefore j it demands of the fibres the most chastened 
spirit, and of the vessels the purest blood; for of these elements it 
weaves its primitive form. For whaiever the extreme demands, aU 
things in the whole of that microcosm must supply; thus whatso^ 
ever [the spirituous part of the sperm] demands of the fibres, and 
whatsoever it demands of the vessels, the thing demanded, where- 
soever in the nervous and sanguineous system it be, is bound at the 
call, to contribuie its share. First then, it summons from the 
spermatic vessels the purest essence of the blood; and from the 
fibres of the sacral nerves, par vagum, and intercostal nerves, in a 
word, from the brain, it summons spirit and whaiever this spirit 
brings vnth it; and this, that it may make choice, and may appro- 
pruUe to itself whatever is suitable. This is the reason why one 
or two days after impregnation, the whole of the system, sangui- 
neous, nervous and membranous, undergoes a remarkable change. 
One might think, that a portion of blood and spirit so tiny 
as that which impregnates the ovum or its corpus luteum dur- 
ing the first days could not induce so great a change. But 
since only its most spirituous and purest part or the inmost 
extract of the blood, that is to say, its quintessence and thus 
its supreme quality, though not quantity, is required, it must 
certainly follow that the suppl3ang of this demands the assem- 
bling, as it were, of the whole mass of the blood; for from a 
great volume, only a little of the most subtle essence can be 
extracted. On the first days of all, nothing but the purest 
element is demanded. This must be supplied by the entire 
mass of the blood, and particularly by the spermatic vessels, 
which now first begin to open their purest passages, and to 
proceed to the work. This is the reason why the blood of the 
whole body communicates with the blood of the uterus. Fallo- 
pian tubes, and ovaries; and why the spermatic vessels have 
direct communication with these organs. For the blood of the 
spermatic vessels comes not only from the mid-aorta, but also 
from the iliacs, that is, from the external hemorrhoidals as 
well as from the hypochondriacs,^ thus from the whole mass of 
the blood. In like manner [the supply of spirit] comes from 
the several fibres that are proper to the cerebellum, as from 
the par vagum, the great intercostal, and the sacral nerves. 

^ i. e. the hypogastrics, or internal iliacs, see n. 277. 

238 



Digitized by 



Google 



THE FALLOPIAN TUBES 266 

Therefore, the place where the ovum resides, and, in this place, 
the, as it were, new beginning, must now be considered as a 
kind of center, and whatever lies in the maternal body as the 
peripheries whence the center draws its legitimate and purest 
essences. This is the reason why the whole sanguineous mass 
of the bloodvessels, and the whole spirituous mass of the fibres, 
is now at the height of work, and, as it were, boiling hot. Add 
to this, that the soul itself, which regards effects simultaneously 
with ends, and views them simultaneously as present in one 
series, and is distinctly conscious of this mutation, now be- 
stows all its labor to the end that in this center it may pour in a 
new life as it were; for it there regards itself as a transcribed 
and new soul, — a soul in which it may hand down its life to 
posterity. At this time, therefore, it represents to itself in the 
body already formed, that is to say in the maternal body, an 
instrumental cause as it were, which exists for the sake of this 
new progeny. Thus it bends its whole endeavor to the pro- 
pagation of this offspring. Here again we find a correspon- 
dence with a similar affection in men; for in the venereal heat 
men are in the endeavor to pour out all their spirits or life 
into the new offspring that is to be propagated, and thus to 
found as it were a colony in another being, a likeness of 
themselves [n. 46, 145]. The same is the case here. And 
already the soul is in the effort to project all its life into this 
new life. And therefore the soul is now at the utmost height 
of work, — a fact, however, which does not come to the con- 
sciousness of our mind except by means of the ultimate effects, 
which are conspicuous enough; for the whole work of generation 
is carried on within nature and outside the consciousness of 
our rational mind. Thus from the cause, conclusion can be 
drawn, not anatomically, but only psychologically. 

266. Since, therefore, when the state ie thus changed (he spirit 
and blood are in a kind of inmost fervor; and since a minute quan- 
tity of the finest quality is to he drawn out from the universal mMS 
of the blood, — the soiU with aU its forces, exerting itself to this 
end, — ther^ore, it is needful that an abundance of blood should 
stream thither from all directions, and thus inundate, as it were, 
not only the ovaries, bvi also the Fallopian tubes, and the uterus 
as well; and this, in the ratio of the quality and quantity required. 
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Hence it comes to pass, thai the several parts are brought into a 
harder and more swoUen state, — those that were previously flaccid 
becoming now erected. In this way the FaUopian tvbes, which 
otherwise float freely in the abdomen and face downward, are 
now contracted; and each tvbe, acting in the direction of its fibres, 
including the motor fibres, nicely applies itself by its extremity to 
some place on the ovary of the same side, and preserUs itself as an 
instrument for the reception of the oimle that sails into it. These 
positions are confirmed by the effect; namely, by the fact that 
the FaUopian tubes perceptibly erect themselves to embrace 
the ovary, as has been observed by many anatomists; and this, 
not at once, but by degrees, as the ovule is filled out and thus 
prepared for its first birth or delivery; that is to say, as it is 
supplied, first by the purer blood, and then by the grosser. 
The position is also confirmed by cases of inflammation of the 
ovaries, when, according to Ru3rsch's observation, the tubes 
are completely erected, and apply themselves to the ovaries.^ 
The alsB vespertilionum also contribute powerfully to this 
result by colligating the curvatures of the tube and binding it 
to the front part of the ovary. The tubes are first disposed 
to this mutation by the purest nervous fibres, — ^which are in- 
serted in great quantities, — ^and by the membranes, especially 
the inmost membrane; then by grosser fibres and vessels; and 
lastly by the muscular fibres, of which also the tube is said to 
consist. Furthermore, when the blood fills up the cavernous 
substances or the septa between them, as in the case of the 
penis, of which above [n. 151-163], erection of the whole tube 
follows, including also the fleshy appendages or fimbrise. 
For they are so twisted and as it were convoluted aroimd the 
entire extent of the ovary, sometimes like the spirals of a screw, 
that when contracted they cannot at once completely apply 
themselves to the ovary on account of the convolutions. 
Thus assuredly all things are disposed in every respect accord- 
ing to the end foreordained by nature. 

267. These tubes must needs have a double motion, namely, a 
pulsatile motion according with the movements of the heart, and 

^ We are unable to find this ob- where the tube was found closely 
aervation in Ruysch's works. But applied to the ovary; see Oba. AfuU. 
he mentions several oases of disease 8S, uq, 
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an expansive and constrictive motion according with the movements 
of the abdomen and peritoneum^ thai is, of the respiration of the 
lungs. For an abundant supply of blood creeps through them 
and is everywhere pushed on, in order that the blood in circu- 
lation may be alwa3rs fresh; for it is driven out in large quanti- 
ties into the veins, which are therefore very numerous and 
swollen. That there is also an expansive and constrictive 
motion, is proved by the connection of the tube with the peri- 
toneum by means of the common tunic and the alse vesperti- 
lionum; for these alse lie between the curves of the tube like 
networks, and join them together, just as the mesentery does 
in relation to the intestines. That the peritoneum is expanded 
and constricted by means of the muscles of the abdomen, and 
this during the times of respiration, is evident; and hence the 
same is also true of all those appendages to which this general 
tunic of the abdomen is continued. 

268. Thus, since the tube is alterruUely expanded and con- 
stricted, and this by m£ans of its tunics, namely, the internal or 
nervous, and the external, it follows, thai the cavity which it en- 
doses is also alternately extended and contracted; and, since it 
consists of folds, is altematdy unfolded and folded. This is 
the cause of the forward movement of the ovum from place 
to place and finally towards the orifice into the uterus. In 
order that the ovum may be pushed forward from a larger 
cavity into a lesser, this movement mitst be effected by some active 
force ,that is to say, by some motion, — as is the wont everywhere in 
the vessels and tubes of the body; for instance, in the arterial 
vessel, the trachea, the bronchial tubes, the oesophagus, and many 
others. For there are foldings and rugse, which, by some, are 
also called valves, whereby the cavity is discriminated; and 
these cannot fcdl to implicate the ovimi, to adapt it to them- 
selves, to everywhere offer it some new bed, and at the same 
time to hinder it from slipping back again. For of itself, the 
little ovimi is most highly active [and would at once slip back 
to the larger cavity] unless it were eversrwhere involved in a 
network of this kind, and at the same time in the humor 
peculiar to the tube and which comes from its glands, or 
rather, from its cavernous substance. In itself, moreover, 
the ovum is of the highest levity, and in its state of activity 
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IS almost devoid of weight and downward effort; then too, the 
outmost orifice does not now look downwards. Thus of neces- 
ity the ovum is pushed forward to the narrower parts of the tube, 
both by its own proper force and effort, and also by an external 
force. Moreover, whilst the ovum is in this state, that is to 
say, whilst it is most highly vital and is nothing else than the 
spirituous essence of the sperm now coalescing into a carina 
and most distinctly mobile in its least parts, it seems also to 
enjoy an elastic force; that is to say, to be capable of adapting 
itself to every dimension; as is the case with the softer blood, 
or the primitive or white globules of the blood; see Trans. I. 
[n. 148, 149, 158 seq., 199 vii.] 

269. Commencing from its first stem, the embryo seems to haue 
three different births or deliveries. The first birth is when it is 
excluded from the ovary and passes into the Fallopian tube; for 
it then puis off its finest secundines,^ namely, the corpora lutea, 
which like intestines have embraced its middle portion. It is again 
bom when, having passed through the cavity of the tube, it is ex- 
pelled into the uterus. And it is bom for a third time when it is 
at last excluded from the uterus and the infant is brought forth. 
The divers changes that it undergoes in its first epochs and diminvr 
tive ages, are hidden from our ken; for we have no apprehension 
of this period from anything of visiuil experience. But certainly 
there seem to be in the embryo three natural instincts, namely: [1] 
Of detaching and loosening itself from the ovary and its bonds, and 
of striving towards the applied tube. [2] Qf desiring to be ex- 
pelled from this tube as from a vas deferens into the uterus. [3] 
Of desiring to be expelled from the uterus into the light of day, — with 
respect to which last birth we have from observalion some little 
knowledge as to the instincts and accessory causes by which it is 
effected. These final efforts for expulsion from the womb will 
be treated of elsewhere. As regards the first birth or that 
from the ovary, almost a similar one occurs in all the plants, 
flowers, and blossoms of the vegetable kingdom. For there 
is a kind of farina like a seminal aura, which, excluded in its 

^ The secundines are all that re- and the membranes. The tenn is 
mains in the uterus after the birth used here by analogy, as applied to 
of the child, — ^namely, the placenta, the ovum, 
a portion of the umbilical cord, 
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ovaries, seems to be conveyed by the adaptation of the leaves, 
as of the fimbriae of the tubes, into the theca where the little 
seeds are finally stored up. This was proved to me by many 
observations, and clearly demonstrated by my recently de- 
ceased friend Petrus Aroselius,^ a man of the most distin- 
guished learning in the science of botany. We may conclude, 
therefore, that animal nature in these respects consphres en- 



^From the ''Matricula'' of the 
Westmanland-Dala "Nation'' of 
the University of Upsala, we learn 
of a Peter (Pehr) Aroeelius, who 
was bom in 1700. Jn 1708 he was 
entered as a student of Upeala 
Uniyersity, where he was enrolled 
as a member of the Westmanland- 
Dala Nation, of which Swedenborg, 
who entered the university in 1699, 
at the age of eleven years, was also 
a member. It was in this year, 
1708, that the Nation elected 
Swedenborg a senior of the univer- 
sity, and he remained there until 
1709 when he completed his um- 
versity studies {New Church lAfe, 
1903, p. 528, 632). Respecting 
Aroselius, we learn further from the 
Matricula that he became a min- 
ister in Mora in 1723, and died in 
1742. According to the VXbterAs 
SnvTS Hebdamiknb (Biography 
of the clergy of the diocese of 
Vaster&s), he took holy orders in 
1723, when he was appointed to 
the parish of Rfittvik;— 4>oth Mora 
and B&ttvik were prominent par- 
ishes oi Dalecarlia situated not far 
from Swedenborg's ancestral home. 
Whether this Aroselius is the one 
referred to in the text, is not known 
with certainty: but that it may be 
assumed as highly probable is in- 
dicated by the reference to the 
latter as being "recently deceased" 
(jam di^tmctui), — ^which can apply 



only to one who had died either in 
1742, the time when Genebation 
was written (see Preface), or shortly 
before. The identification is fur- 
ther strengthened by the investiga- 
tions kindly instituted by Dr. 
Aksel Andersson, the learned li- 
brarian of Upeala University, to 
whom we are indebted for the above 
particulars respecting Petrus Arose- 
lius. The only other persons of 
this name of whom Dr. Andersson 
could find any mention are, an 
officer of the College of Mines, 
who died in 1789; and the father 
of the same (1679-1736), who was 
a civil officer under the Crown. 
The latter however was enobled 
Adlerheim in 1719, and he would 
hardy be referred to in 1742 as 
Aroselius. The clergyman Arose- 
lius and the civil officer Adlerheim 
were both related to Swedenborg, 
their common grandmother, Cath- 
arine Behm, being a sister of Swe- 
denborg's mother. Beyond the re- 
ference in the text, and a possible 
association in the University dur- 
ing the years 1708-1709, nothing 
is known of Swedenborg's relations 
to Aroselius. The tatter's know- 
ledge of botany, however extensive 
it may have been, would seem to 
have been acquired as the result of 
amateur study; for the name Arose- 
lius is unknown to the botanical 
literature of the times. 
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tirely with the nature of the vegetable kingdom; showing that 
there is a kind of most common law of nature, welling out 
from the inmost sanctuaries of her science. 

270. TAere appear to be mo«^pre{7nan<rea<on«ii;Av(^>{m&ruB 
0/ the tubes are not conatanUy applied to the ovaries biU float freely 
in the abdomen; why the orifice itself faces dofwnwards; and why^ 
as soon as the time of the first birth is at hand, thefimbrice at once 
erect themselves in suitable manner. Many reasons indeed 
occur to US, but they are conjectural and hypothetical. One of 
such reasons is, lest by the more rigid and continued contact and 
rubbing, the ovarieSj and conseguenUy the ova themselves which 
lie under them, should be irritated; for the least friction insinuates 
a kind of vibratory motion, which would be at the expense of the 
first formation. When therefore the fimbrics finally approach 
the ovary and come in contact therewith, at first gently and after- 
wards a little more roughly, then by the continuance of the pulsar 
tile motion, the ovum seems to be excited to such force, that, with 
the aid of administering means, it finally bursts the oulmoH 
tunic. It appears necessary that the ovaries should be free 
from contact, and as it were left to nature which acts from 
inmosts, — and this, lest any change happen to them from 
external forces, and disturb the natural series. Wherefore I 
know not whether there be anything in the whole body that 
is so free by one of its extremities, as the ovary. Thus there 
seems to be here an ending or a kind of last station, beyond 
which there must be no further commimication with the body; 
for beyond, something new is to be propagated that shall 
enjoy a body of its own, and shall not be connected with the 
parent body. Therefore, when the ovum bursts out from this 
last station with the first animal form, it bursts out into a kind 
of different body, and one not common to its parent. This 
station, moreover, is the last thing that corresponds to the 
organs of the man; for the tube and uterus are members proper 
to the woman and do not have any such correspondence but 
belong rather to the future offspring; that is to say, they exist 
in order that they may be the beds of its formation. But 
these conjectures are only plausible and perhaps probable. 

271, From the connection of the parts, however, it may be de- 
duced, that active forces and reactive follow each other and pro- 
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(iress in the same order as conception itself. For the first active 
force begins in coition itself, in the cervix of the uterus where the 
forces at the time are at once concentrated. Afterwards it exists 
in the vas deferens; then, in the very place and cushion of the 
ovum, which during the first days is the beginning of aU the 
action that goes on in the blood and fibres, that is, in the circum- 
ferences. It next exists in every point of the ovum's progress 
in its downward course through the Fallopian tube; and finally 
in the uterus itself, at the place where the ovum attaches the placenta. 
Then, to this spot as to a kind of active beginning, all the determi- 
nations of the spirits and of the blood that are suitable for this 
work, flew in in confluent streams. It is the ovum itself, and the 
appetency and suction of the enclosed embryo, thai induces these 
changes; for whatever quantity and quality, whether of blood or of 
spirits, is anywhere expended, this the whole mcLSs of the blood 
must supply. Thus wherever the ovum penetrates, there it forms 
a kind of center, and as it were a living fountain to which the rest 
stand related as streams. This seems to be the reason why the 
fimbriated extremity of the Fallopian tube is not attached to the 
ovary; for were it so attached, this center of activity would be 
unable to perform this course and circle, since these activities 
might possibly proceed in inverse order; that is to say, the blood of 
the tubes might either be drawn back towards the ovaries, or from 
the uterus itself into the tubes; when yet the progression must take 
place in such an order that the activities foUow each other from the 
ovaries into the tubes, and so onwards into the uterus. But these 
statements are perhaps somewhat obscure. The meaning is, 
that daring the first days, the blood and the spirit of the fibres 
must be derived from the whole mass to the ovimi and its 
corpus luteum or calyx, yet in such a way that the Fallopian 
tube also shall enjoy an abimdant supply of blood. This 
would not be the case were the tube attached by these extremi- 
ties to the ovary; for then the blood and spirit of the tube 
would also run into the ovary, which would result in the tube 
not being properly erected. Afterwards, however, when the 
ovum has got into the tubes, it is no longer the ovary that 
requires this supply of the purer blood or spirits, but the tube 
itself, which draws juice also from the ovary through the alee 
vespertilionum. C!onsequently, when the passage or trans* 
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mission through the tube has been accomplished, then follows 
an afflux of blood to the uterus, and, in fact, to the placenta; but 
this order of procession would be impossible were there an im- 
mediate communication between the tube and the ovary. I 
am not indeed unaware that one of the most experienced ob- 
servers (Winslow) affirms [n. 269] that the longest fringe of the 
tube is attached to the ovary,^ but since, with this exception, 
it is the general consensus of opinion among skilled anatomists, 
that this fimbriated or fringed extremity of the tube floats 
freely in the cavity of the abdomen, I can do no other than 
found my reasonings on their experimental testimony. But 
possibly these reasonings may appear to be imaginative, — ^a 
matter which may be left to the judgment of others. This, 
however, is a constant truth, namely, that the universal mass 
of the blood regards the ovule in which the living embryo is 
enclosed, as the center of its activity, wheresoever that ovule 
be attached; and that the ovule sucks out something from the 
blood; so that it is this suction that is the cause of the muta- 
tions in the body of the parent, — as will be seen more plainly 
in the uterus, where all the arteries and veins not only swell up, 
but also completely adapt themselves in such a manner that 
they strive to meet in confluent streams about this new center 
of life. The natural equation also requires that the periphe- 
ries shall supply whatever the extremes consume; and the 
ovum, be it tarrying where it will, is still in the very extreme. 

* According to Piersol's Anatomy the fringes, while invariably ex- 
this is often, but by no means al- tended towards the ovaries, is 
ways, the case; for the longest of frequently unattached thereto. 
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CHAPTER XIV 

The Uterus.^ 

272. Following the successive order of operations, the tUerus 
comes last; for it takes up the ovum, attaches it to its uhjUs, cherishes 
the, enclosed embryo nourishing it from its own life and blood, 
and accommodates itself to the several offices required for (he for- 
mation of the new mannikin before he begins to live from his own 
proper life. This is clearly evident from the fabric of the 
uterus and from its mode of effecting the work of formation. 

273. As soon as the ovum glides into the lUerus, it at once 
aUaches itself to the neighboring part and there fixes its abode, 
applying to the wall of the uterus that same part which it had 
previously applied to the tortuous corpus luteum. Relatively to 
the determination of the fibres of its tunic, and hence relatively 
to the determination of its motion, the ovum when naturally left to 
itself must be conceived of as being furnished vrith a pole or 
center of rest. This center is represented in aU those points 
where it had been primitively attached by its radicle to the corpus 
luteum in the ovary. This its radicle, after passing into the 
uterus, must needs be attached to some particular plane of the 
nervous, smooth, lubricous, and inmost tunic, and must com- 
pletely accommodate itself thereto; and consequently, must there 
interpose a kind of placenta, and by this again, draw out a great 
peduncle or footstalk, Ouxt is to say, the umbilical cord. It can- 
not be a matter of doubt to any one, that in the ovule, which 
is otherwise round, there is a certain part which, in the ovary, 
had been attached to the corpus luteum as to a primitive 
uterus, and through which the seed, together with foreign 
spirits, has insinuated itself; for the pedimcle itself is a matter 
of observation. This part must by all means be the most 

^The anatomical experience on quotations that precede chapter 
which the inductions of this chap- XI, On the Vagina and Cervix (n. 
ter are baaed are included in the 215 8eq.), 

247 



Digitized by 



Google 



274 THE FEMALE OBOANS 

quiet in the sphere of the ovum, — according to the rules con- 
stantly dwelt upon above.^ The very direction of the fibres, 
and, following this direction, the nisus of circumvolution, 
must stand related to this place as to a pole or focus; conse- 
quently, when this ovum has been torn away from its first 
womb, there must necessarily be a little scar or cicatricula 
left at the spot, and some thickened part formed by the re- 
tracted extremity of the primitive pedimcle. Thus when the 
ovmn rolls roimd and roimd, whether in the Fallopian tube 
or in the uterus, it can naturally present to the inmost mem- 
brane of the tube and uterus, no other part than this; for 
through this part alone is there offered a natural way into its 
interiors. In this same part likewise is the center of rest, and 
consequently the center for the inflow of new aliment. To 
this part exacUy corresponds the inmost tunic of the tUeruSf which 
is smooth and consists of nervous fibrils, and which applies itself 
homogeneously to the tunic of the ovum which consists of similar 
fibrils. The ovum therefore cannot be applied to this tunic until 
the former has attained such size that Oie instrumental causes^ 
which are the fibres and vessels of the uterus^ shaU correspond to 
a as the principal cause. This is the reason why it was necessary 
that it first make something of a delay and journey in the FalUh 
pian tubes, and why, on the way, it here and there struck its root; 
for, thus inaugurated by continual iLsage in the tubes, it preserves 
entire the faculty of striking root, aU the way to the uterus. Hence 
everyone can see and conclude as to why the ovule passes 
through the Fallopian tube, — ^namely, in order that at the 
several points of its passage, it may become slightly adherent 
to the walls and folds; and as to why these tubes and the uterus 
are furnished with a subtle nervous coat. 

274. This ovum, fecundated with the rudiments of the new 
embryo, then establishes a kind of center of bloodvessels and fibres 
in the place where it has struck its Utile root and fixed its abode. 
For whatever the uterus possesses in aU its border or circumference 
it now brings to this spot; and the several streams dispose them- 
selves like circumferences to the center of their activity. And there- 
fore, vnth one common eye, now look hither cdl the parts whatsoever 
that have their seat in the dense tunic of the uterus, and like- 

^See n. 14, note, and 1 A. K., n. 104, 304; 2 A. E. n. 450, 538. 
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w%9e Ihoae that have their seat in the substance of the Fallopian 
tubes as well as of the ovaries. If then all these several parts aim 
hither f it is necessary that new ways as it were, — v)ays that be- 
fore had been blind ways, — should now be opened in the direction 
hither; and that aU the ducts, as paths of determinations, should 
be here brought together, and thereby oU the contents of the vascular 
substance and aU the contents of the common tunic continued from 
the peritoneum and aU the contents of the inmost or nervous tunic. 
The latter, which plays the first part and contributes the purest 
juice or spirit, seems with aU its fibres to be bestowed hither and 
to converge into the placenta, in order that the fibres of which it is 
woven may be continued even into the new little body; and, fol- 
lowing the umbilical cord, that is to say, in the body itself, may 
combine urith the fibres proper to the embryo and make a com- 
plete one with them; and this even until the embryo's own fibre, 
hatched from its veriest brains, can play its own part without any 
assistance from the fibre of the mother. Thus the whole of the 
little embryonic body may be considered as being at this 
time like an appendage to the maternal body, and this, imtil 
the connection, thread, or umbilical cord is broken; that is to 
say, until the embryo's two brains have advanced to such 
an age, that it can provide itself both with fibre and with 
juice and blood. That the inmost membrane of the uterus is 
contracted, and as it were derived to this center, is evident 
from the loss of this membrane in pregnant women.^ 

275. From this concentration it undoubtedly follows that in the 
place where the placenta is fixed, a peculiar corrugation is found; 
and since there is no lack of bloodvessels of both kinds, nor of 
nervous fibres, therefore, by reason of the activity, there is there 
formed, according to the common custom everywhere observed by 
animal nature, a species of muscle, whose fibres adapt themselves 
completely to the ratio of both the motions. Ruysch makes men- 
tion of an orbicular muscle as existing at the part where the 
placenta is attached; many keen sighted anatomists have also 
sought for this muscle, though in vain, — ^finding only fibres 
emulous of motive fibres and determined in all directions [n. 
216]. But nothing is more usual in the animal kingdom, than 
the formation of muscular fibre wherever there is any motion 

^C/. n. 216 and note. 
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or reciprocal action; nor is anything more easy, since an abun- 
dant supply of vessels and fibres is at hand; and it is of these 
that muscular fibre is made up. This operation comes into 
play in all preternatural growths; how much more so in this 
growth, which is highly natural. The same conclusion is also 
confirmed by the motion of the uterus after delivery, — ^a mo- 
tion which, as noted by Ru3rsch [n. 231], is sometimes violent, — 
when the now ruptured fibre contracts in various modes, and 
still, as though it would continue its activity, retains for some 
time its pristine motions and endeavors to act in like manner 
as before. Moreover all the fibres and vessels concentrated 
to this point must undoubtedly enact a certain common cause. 
276. The second office of the uteruB is to blandly foster the 
enclosed embryo, and, as its months roll on, to feed it with the 
mother *s life and blood. That it may perform this offi/^ aright^ 
the tUems so disposes itself that it may, so to speak, convey hither 
not only all that itself carries in the bosom of its tunics but also all 
that is carried in the vessels and fibres of the whole maternal body. 
For the new infant or embryo now naturally considers the whole 
surrounding body of the mother as a microcosm devoted to itself; 
and all that this microcosm carries, in whatsoever part it be, it 
reputes as its own. Thus at this time the mother seems to live 
for the new infant, biU not the infant for the mother. A similar 
relationship is evident after birth; for maternal love is a union 
of such a nature that the mother seems to live for her offspring 
and not for herself. The soul of the mother seems to wish to 
transfer itself as it were into the new soul of the offspring. 
This is the real cause of maternal storge and the cause also 
of its effects, which are, that mothers will face death for the 
sake of their infants. The like also obtains in brutes; at such 
times the most timid beasts, lajdng aside all fear, advance 
against an enemy and fight with him, and thus face death for 
the sake of their offspring. The like therefore occurs in the 
uterus; but it does not come so distinctly to the consciousness 
of our mind, since it lies in the occult sphere. Nor is it excited 
by any external sense such as sight or touch, as is requisite in 
the case of animal life, where the external senses must also be 
present in order that the whole series may be completed. So 
long as an effort lies in the soul alone, it lurks under the appear- 
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ance of instinct, nor is it taken cognizance of by our rational 
mind until similar causes in its posterior and sensible world 
conspire with it. 

277. In order (hen that the enclosed fetus may draw from the 
maternal body as from the sphere of its own microcosm, all that 
the plan of formation requires from the very beginning to the 
tdtimate end, it is necessary that there be a constant intercommuni'- 
cation between the bloodvessels, — not only between those of the 
uterus, Fallopian tubes, and ovaries, but also between these and 
all the bloodvessels throughout the whole body; thus that there be no 
freightage carried by the least arteriole, wheresoever situated, thai 
is not common to the vessels of the placenta and consequently to 
the body of the embryo. This is the reason why there is so con- 
stant an intercommunication between all the vessels of the 
uterus; that is to say, between the branches that come from 
the hypochondriacs, those that come from the hemorrhoidals, 
and those that come from the spermatics. For when any 
single artery is inflated all are inflated. This is also the reason 
for the extreme frequency of the anastomoses, and for the 
several modes of contortion found in the vessels; to the end, 
namely, that all may be able to apply themselves to the center 
of activity and to be confluent thither. These hypochondriac 
vessels, that is, the internal iliacs, spring from the first bifur- 
cation of the aorta, while the spermatic vessels spring from 
the aorta itself just under the emulgents. The fact of these 
two origins enables us to conclude that there is not a single 
drop of blood passing through the heart and propelled into 
the aorta that is not common to the uterus, that is to say, to 
the enclosed infant. 

278. Yea, whatever is carried by the fibre, which belongs to the 
body and springs from the cerebellum, is also common to the 
embryo. The latter therefore can extract from the very fountain, 
that is, from the cerebellum, just as large a quantity of spirit as it 
requires. This is clearly shown by the determination of the 
fibres. For all the fibre that finally issues from the spinal 
sheath into the sacrum is fibre of the cerebellum that remains 
after the passage through the spinal axis. Moreover, all the 
fibre that constitutes the mesenteric plexuses is fibre of the 
cerebellum; for these plexuses are formed from the intercostal 
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nerve, and the eighth pair of the head.* That these nerves 
are proper to the cerebellum, see Trans. I [n. 47^-479, 485 
seq. ; see also n. 44 above]. I find also that this fact was known 
to Hippocrates. This fibre is now at the height of its expansion 
and prodigality, for it opens itself right out to supply the for- 
mative substance; see above [n. 45-46, 145, 265]. And since 
in the body, fibre does not communicate with fibre in the same 
manner as vessel conmiunicates with vessel (for from their 
beginnings to their ends in the muscle, fibres run as single 
canals), therefore this effect is referable to the fountain head, 
that is, to the cerebellum where communication does exist; 
and that fibre which at its extremity makes a larger demand 
gives also a greater supply. Hence upon the fount itself, that 
is, upon the cerebellum, depends the circumstance that the 
whole wealth of the spirits makes conmion effort hither and 
leaves to the rest of the fibres no more than what is super- 
abundant and not requisite and necessary for the infant. 
These phenomena are the causes of many changes and Sjrmp- 
toms that occur in gravid women; concerning which matter 
more will be said below. 

279. Besides (he vessels and fibres, the whole irUeriar surface 
alsOf or the inner tunic of the mother, namely the peritoneum and 
in part also the pleura, pours on all thai it carries in its fibre and 
in its cellular tissue, according to every necessity of the growing 
infant. Thus nothing whatever is wanting for the infant's nutri-- 
turn and increase, so long as anything remains in the mother's 
body from which it can draw forth the essences that it requires. 
The peritoneal tunic with its cellular tissue continued all the 
way from the bladder to the rectum is folded over upon the 
entire uterus; nay it is continued, not by a simple course from 
the bladder around the uterus to the rectum, but it also passes 
by the several ligaments of the uterus, — the broad and round, — 
and around the Fallopian tubes, the ovaries, and the fascicles 
of vessels and nerves, that is, the spermatic cord; nay, further, 
by the ate vespertilionum, it passes between the flexures of 
the Fallopian tubes, and between the latter and the ovaries. 
Thus there is a universal communication, importation, and 
exportation; for this process of the peritoneum is finally termi- 

^ The par vagum. 
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nated in the pubic bones, and a part of it also in the adipose 
tissue where it is obliterated. If there be a complete communi- 
cation with the peritoneum, there must also be some conununi- 
cation with the pleura, since these two membranes conmiunicate 
with each other by means of the diaphragm. That this cellu- 
lar tissue constantly transmits a species of fluid; and further- 
more, that it does this in the parts where it is infarcted with 
fat, and particularly about the bladder, may be seen above.* 
Thus there is no lack of blood for the spirits, nor of spirit, nor 
of aqueous and oleaginous liquid of every degree and species. 
The vessels carry the blood, the fibre the spirit, and the 
peritonemn the suitable serosity. Thus there can be no lack, 
so long as anything is left in the maternal microcosm. 

280. Not only the due quanUty of nviritious juice is conveyed 
from the maternal body and tUems to the infant, but also the due 
quality; and indeed a different quality every instant, from the 
first moments of conception to the last when the embryo at last 
emerges from its prison-house. For at the earliest period it 
requires nothing but the purest essence and the very spirit; 
afterwards successively it requires a grosser essence also, and 
at last pure blood and pure lymph; for the purest and first 
organs demand only a substance similar to their own nature; 
and so on successively down to the last moments. In the 
meantime the embryonic brain begins to furnish its own sup- 
plies. For the organs of the brain conceive from themselves, 
and as proper to themselves, a pure essence which they ex- 
clude into the fibres; and likewise the infant feeds on the liquor 
of its own anmion. Thus at the last period of fetal life there 
is not so great a quantity required from the maternal store. 
This is the cause of many changes that exist in the maternal 
body, — changes of the animus and body, of the appetites, of 
hunger and thirst, etc., all of which are observed in gravid 
women.^ For when the purest essence is drawn off, then the 
mother's inner faculty is affected and suffers; a kind of lassi- 
tude occupies the joints, and she feels a certain deep seated 
disturbance of which she knows not the cause. Afterwards 
the middle or next lower essence, namely the animal spirit, is 

* C/. n. 14, note, and see 1 A. K., n. 325; see also n. 86, above. 

• See App. n. 7, 8. 
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drawn off, whereupon the viscera are in part bereaved, and 
nausea, vomiting, and other phenomena, are the result. Then, 
when the nutritious juice and blood are drawn off, comes 
irrepressible and unusual appetite, and finally the outward 
features become drawn. These various drainings therefore 
induce on the mother various changes which follow each other 
in successive order. 

281. During the first period, therefore, chief in the work are 
the spermatic vessels which supply the purest blood and which 
constantly communicate with the hypogastric vessels of the uterus; 
afterwards, the spermatics holding back, corns the hypogastric or 
iliac vessels; and lastly the hemorrhoidals. According to the 
qmntUy and quality thai is required, so the vessels dispose them- 
selves and engender new anastomoses; nay, their pores and ex- 
tremities suitably adapt themselves and open up. That the 
arterial pores and extremities open out into the uterus is clear 
from the fact of the menses, and from the very fabric of the 
uterus; and that the ducts and the continuations from the 
arteries, which were previously in a manner closed and color- 
less, are now opened and carry red blood, is also beyond doubt; 
as likewise is the fact that vessels which were previoxisly of 
small calibre are now much swollen. The like is the case also 
with the venous vessels which form as it were entire sinuses and 
are asylums and receivers for the blood and consequently dis- 
pensers thereof; to the end that the due quantity and quality of 
blood and serum may be dispensed according to every 'necessity. 
This also is the reason why the thickness of the uterine substance 
is permanently the same throughout the growth of the embryonic 
body. This is abundantly evident from the observations of the 
learned. When the arterial and venous threads previously 
almost closed are again opened and the larger vessels ex- 
panded, the result is a softness of the parts and a maintenance 
of even thickness; for the size of the vessels makes up for the 
decrease [caused by expansion]. The vessels therefore are 
expanded in agreement with every ratio of the expansion of 
the uterus; and thus the thickness of the latter is the same 
during every moment of its increase in si^e. For this reason 
some have supposed that the uterus is a purely vascular and 
pulpy structure (see Boerhaave [n. 225]), although there is 
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also some admixture of nervous fibres, as well as of ducts 
from the peritoneum, and, moreover, certain motive fibres, 
which seem to be fully formed only in gravid women and which 
afterwards disappear. 

282. Ttiat no blood of an alien quality, nor in a gtuintUy greaier 
Aan i8 meet, should break into this sabred abode of the novel 
embryo with ungracious burdens, innumerable insertions and 
conjunctions of the arteries with the veins are provided, and more 
capacious asylums of refuge and a^ it were sinuses are formed. 
These also open into the cavity of the uterus in order that aU the 
refuse portion that comes down into the uterus may be everywhere 
absorbed, and that this hospice may be continually and thoroughly 
expurgated from aU siuJi external annoyances. To this end divers 
paihs of discharge are provided, — namdy, into the great veins 
of like name with the arteries, that is, into the internal Uicu^s; also 
into the liver by the internal hemorrhoidal and so by Oie mesen- 
teric veins; likewise into the pelvis and the ceUular tissue of the 
peritoneum of this lowest region. Thus all the residual portion 
secreted from the arterial blood is sent out distinctly by its own 
passages. In this way every chance contingency is provided 
against. Therefore there are intercommunications between 
the veins just as between the arteries; and the veins are greater 
in number and larger in size. That many serosities are de- 
rived towards the uterus and flow into it from the extremities 
of the arteries, is a fact confirmed by experience, by the changes 
of state occuring in the body and animus of the pregnant 
mother, and by the increasing motions and inverted positions 
of the embryo. For there is then no outlet through the cervix 
and internal orifice of the uterus, this being entirely closed; 
nor is it probable that there is at this time any transpiration 
through the Fallopian tubes; and therefore no other way is 
opened for this excrementitious sweat except into the venous 
sinuses or the veins themselves which, according to the experi- 
ence of Heister and other anatomists, open into the uterus with 
gaping mouths [n. 217]. For this reason the veins are greater 
in number and larger in size than the arteries. But how the 
venous blood is drawn off by distinct passages according to the 
differences of quality, is a point that has not yet been unravelled. 
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It is clear that the spennatic cord^ in women has similar venous 
ramifications as in men, and that these in like manner carry 
off the residual portion towards the emulgent vessels;' like- 
wise that the hypogastric veins lie in this situation. It is also 
clear that the round ligament is a kind of continuation of the 
spermatic vessels, and is furnished with innumerable vessels 
running within the enclosing tunic of the peritoneum; and 
that it passes through the rings of the abdominal muscles to- 
wards the pelvis and there affixes itself to the fatty membrane 
under the clitoris. And further, it is clear that the blood of 
the hypogastric ramifications nms into the bifurcation of the 
vena cava; and likewise that branches of the hemorrhoidal 
veins return blood into the liver, where it is again purged. 
But how all these streams are carried back [by distinct paths] 
according to the different natures of the blood, has not yet 
been discovered. It is not, however, to be doubted that the 
distribution is such that each branch carries off its own par- 
ticular quality of blood; for all the branches are intercommuni- 
cant; nay, the veins of the ovaries conununicate with those 
of the Fallopian tubes, and the veins of both with the veins of 
the uterus; nor can it be doubted that these vessels form mar- 
vellous contortions. That there is a similar unloading of 
l3anph from the peritoneum is evident from the insertion of 
the broad ligaments at the pelvic bone, and of the round liga- 
ments in the adipose tissue at the same place; and also from 
the conununication existing between the outmost tunic of the 
uterus and the tunics of the above mentioned ligaments. 

283. A similar application to that in the uterus may be formed 
in the Fallopian tvbes, and even in the abdomen itself; hence come 
tubal and abdominal fetuses.^ For there is a kind of absolute 
communication of all the parts with the uterine vessels. These 
applications, however, are not attended vrith the same progress and 
siuxess as the applications that occur in that abode which is as it 
were their native home; that is to say, in the uterus, which is 
exactly fashioned for this itse. 

284. Ttiat the uterus accommodates itself to aU the offices 

^ i. e. the cord formed by the * The renal veiiiB. 
vesselB that supply the ovary, see 'See App. n. 6. 
n. 250, 279. 
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requisite far the formatian of the new mannUnn before he begins to 
live from his own life, spirit and blood, is eindent, not only from 
the change of state which comes over the bloodvessels both arterial 
and venous, and from the resultant softness, expansive faculty, 
and constantly similar thickness [of the uterine walls], but also 
from the situation of the uierus between the bladder and the rectum 
and above the pelvis, which, by reason of this use, is very ample 
in women, as are also the ossa innominata and the other neigh- 
boring parts of this region. By virtue of these provisions the 
embryo resides in this abode with the uimost safety, and, moreover, 
has the opportunity of expanding in due measure, thai is, of 
enlarging its body to the proper dimensions. Thus all the ex- 
ternal parts are so adapted by their very nature, that the uterus 
is laid up in the safest place, and in fact between the bladder 
and the rectum; which has given some anatomists a handle 
for their teaching that we are bom between urine and dung. 
Of the application of the vessels and the resultant expansion 
and softness of the uterine substance, we have treated above 
[n. 281]. Moreover, on one side the uterus is perfectly free, and 
when expanding in the abdomen can be determined whithersoever 
need requires. Its ligaments, which are four in number 
called the round and the broad, are no hindrances to this expanr 
sion, bul favor it in every way; for they are dad in a tunic con- 
tinued from the peritoneum; and that the peritoneum, and con- 
sequenUy all its appendages, by virtue of its cellular structure, 
is capable of considerable extension, is clearly evident in fattened 
animals. Again, the connection with the broad ligament is so 
loose that when the uterus swells up, this ligament is rather re- 
laxed than constrided; so likewise the ligamentum teres or round 
ligament; nor is the latter much stretched beyond its umuzI size. 
The ovaries and Fallopian tubes completely yield, and draw near 
to the uterus, and thus make room in the abdomen. That the 
expansion is directed forwards and a little upwards where the 
uterus is free is proved by ocular experience. The broad liga- 
ments and alse vespertilionum then yield, but are not con- 
stricted. It is the round ligaments alone that regulate and 
limit the position of the uterus in the abdomen. For soon 
after leaving the uterus they run out through the rings of the 
abdominal muscles and are attached to the adipose tunic; and 
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therefore they are placed in the comers of the fundus; but still 
they give way; for they are enveloped in the b^innings of 
the broad ligaments and of the ligaments of the ovaries, and 
there form a duplicature which at the time of pregnancy ap- 
pears to be obliterated. Provision is thus made that none 
of the other viscera shall trouble the uterus by any pressure, 
and that, on the other hand, the due rights of the several 
parts shall be maintained. 

285, In order to the right performance of these several opera- 
tions the tUerus is seen to have a threefold motion^ namely, Us 
two ordinary motions j that is, the pulsatile motion of the arterieSj 
and the expansive and constrictive motion of the abdomenj and 
also an extraordinary motion which arises from the different 
changes of the embryo by means of the muscles of the uterus 
and placenta. That it has a pulsatile motion cannot be denied, 
since so great an abundance of arteries and of blood meets 
within it. That it has also an alternating expansive motion 
is plain from the continuous connection of its common coat 
with the peritoneum and the several processes thereof, and 
also from the insertion of the round ligaments into the rings of 
the abdominal muscles, that is, of the [internal and external] 
oblique; for with every turn of the respiration, the muscles al- 
ternately dilate and constrict the abdomen, and this effect can- 
not but be continued on to the uterus. The extraordinary 
motions also are perceptible, as when the hand is laid upon 
the pregnant abdomen; and Ruysch mentions a similar motion 
after birth [n. 231]. That by means of the muscles this motion 
is communicated to the very substance of the uterus, is a con- 
sequence following from the connection of the parts. 

286. That the several operations may follow each other in due 
succession, the uterus is diligently guarded from every external 
injury, nay, also from the inconstancies of the ultimate world, and 
particularly from the air and the inconstancy of its forces, so that 
nothing from without may burst in and disturb this most noble 
work, and that all things from within in their progression from in- 
mosts, may succeed each other according to the order of nature, and 
be subordinated while they are being co-ordiruUed. For this rea- 
son the cervix of the uterus, and that orifice called the interned os by 
which it is terminated, is completely closed up by virtue of its 
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connection with the whole fabric of the vJteruSy and oho by a viscid 
humor of its own. Something of this may be demonstrated 
from the very fabric of the uterus, that is to say, when all the 
vessels and all the forces are concentrated towards the placenta. 
The eflfect is quite evident; for when the orifice is closed the 
cervix also is closed, the conmiunication between the valvul® 
conniventes and the folds, being of such a nature that when 
the circular and oblique valves are constricted, the longitudi- 
nal, which are as it were peduncles and trunks to the circular, 
are also constricted. Moreover the cervix and the internal 
orifice are furnished with a number of corpuscles, from which 
as from so many little springs issues a humor; these corpuscles 
which are also called glands, vesicles, hydatids, have been 
described by many anatomists. This humor, which is as it 
were glutinous, completely blocks up these cavities thus con- 
stricted of themselves; as experience proves. 

287. This same blockade of the lower part of the matrix is a 
carefvX provision against the possible existence of any new con- 
ception, and thits of superfetaiion. By the closing of the cervix 
and at the same time the expansion of the tUerus, the whole pas- 
sage leading from the cervix to the ovaries is entirely closed. For 
when the internal orifice of the uterus and the tube of the cervix 
are closed, there is no longer any passage open into the vesi- 
culffi seminales which lie there in groups, and which open when 
the tube of the cervix opens, see above [n. 240, 246]. More- 
over, by the expansion of the uterus, the vasa deferentia or 
ligaments of the ovaries are also constricted, since the fold 
of the round ligaments is opened out. Thus in this way also 
the vas deferens is rendered useless; and as a consequence, the 
ovaries, which are now retracted towards the body of 
the uterus, cannot be impregnated. Nor can the Fal- 
lopian tubes be any longer applied to them, nor even ex- 
panded and inflamed; for the whole determination, both of the 
blood and of the spirit, is now directed towards the placenta. 
Thus the natural order such as ought to obtain at the time 
of conception, is entirely changed; see above [n. 271, 274]. As 
regards further particulars respecting these and other offices of 
the uterus we shall learn them more effectually from a considera- 
tion of the progress of the embryonic formation; that is to say, in 
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tiie chapters on the Placenta^ the UnMUcal Cordf the Amnion 
and Chorion, or the Secundines, and the Birth itself; for the vJterus 
is formed for the sake of all these. 

288. All the differences mentioned above as existing between 
the female sex and the male, spring from one single end and 
principle, namely, that the female shcM represent the passive 
force, and the male the active, and that thus the two forces taken 
together shall constitute a kind of unit, and from this union shaU 
beget a third and similar being. This is the very principle, and 
consequently the very end of the [differences between the female sex 
and the male], and it is from this source that all the varieties that 
occur in the two sexes derive their origin; for a^ is the end such are 
the means and su4h the effects, which completely correspond to 
the ends; and therefore, as is the soul, the ralional mind, and the 
animus, such also is the external form of the body. This is the 
reason why from the face and eyes we know what is going on in the 
animus and mind. But these are matters of psychology, and 
therefore I do not dwell on them; still every one acknowledges 
the truth of what has been said. That woman represents the 
passive force, or is, as it were, form, while man represents the 
active force, or is, as it were, essence, has been shown above 
[n. 208, 213]. 

289. From this principle and this end it follows that the fibres 
of women, and particularly the organs which are the beginnings of 
the fibres, are less active and more passive [than those of men]; and 
hence that their fibres are more tender and soft, ready for every 
change of the animus, mare lax, and more prone and adaptable 
to the transmission of the spirit. For the fibre is governed by its 
animal spirit, and as is the spirit, such is the animus; or rather, 
CLS is the animus, such is the fibre, and as is the fibre such is the 
whole organism of brain and body, which latter consists whoUy of 
fibres and bloodvessels, the latter of which again, are also fibres, 
but in the last degree of composition. Therefore, as is the fibre, 
such is the whole organism of the body; as then is the organism 
of the body, such is the outward countenance and expression. 
Therefore, in woman there is greater tenderness, patience, and 
beauty; and in her beauty shines out the fact thai she bears the 
passive faculty and not the active, — which latter presents some-' 
thing of harshness and resistance. These positions follow as 

260 



Digitized by 



Google 



THE tJTBKXJS 290 

consequences and conclusions from the single principle men- 
tioned above. That in the body there is nothing that de- 
termines the real form but the fibre, will be shown in the 
Transaction on the Fibre.^ 

290. Sttch being the condition of woman relatively to man, it 
follows that she is endowed with recipient, passive, and at the 
same time, reactive organs; for what is passive must also be reac- 
tive, oihenvise there is no limit to the activity, nor can anything 
exist as a substance per se. From these first and middle causes 
proceed those innumerable characteristics in the two sexes, which 
though diverse are yet conformable to each other; the characteristics 
namely: That women are more prone to be excited to changes by 
the external senses. That relatively to the violence of the affections 
of the animus, they enjoy less judgment, in that they regard ends 
at a remote distance, and the more present ends to which the affec- 
tion of the animus incites them, as being veriest rational ends. 
That they enjoy a more lively ivmgination than men, and thai 
their rational mind, which is the superior animus, cuis chiefly 
as a passive and reactive force, and descends with much persua- 
sion into the imaginary fancies of the lower animus. It is differ- 
ent in the male sex, which is more in the enjoyment of the rational 
mind and of its active force, rather than its reactive; in sttcft way, 
namely, that the man not only rules over the affections of his own 
animus as over servants and forces of a lower order, but rules also 
over his married partner, who possesses not an active but a passive 
force of wiU; and therefore it naturally follows that in all matters 
that concern ratiorud ends, the woman is suJ^ect and yielding to 
the decisions of her husband. Lastly, it follows thcU, as regards 
the body in particular, woman is more prone to those emotions 
to which her animus is excited by external cbjects, and rushes 
at once into actions lest her desire be controlled; consequently 
that in her, are more readily excited all those fluids which, as 
means, move the affections of the animus; namely, the bile which 
moves to anger and wrath, the heat of the blood, and also a certain 
seminal humor; not to mention other liquors. For this reason 
also women have more numerous external excitements than men; 
for uUimates correspond to firsts through mediates. Hence also 
it follows that women sooner arrive at maturity, namely, within 

1 See the Fibbb n. 314-316. 
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fourteen or fifteen years, while men require a longer period; for 
the more the inmost human facvUy prevails, the later is the maiur^ 
ity; and on the other hand, the more the exterior powers prevail, the 
quicker the maturity. For in thelaUer case the fibre is sooner prepar- 
ed for supplying its nutritious juice; which is not the case where 
later progress is made from inmosts. This is the reason why bruie 
animals, which enjoy no rational mind, mcUure vrithin a few years 
after birth. From this same principle it also follows that women, 
arriving at maturity more quickly than men, also come more 
quickly into such a state that they are hound to send off a super- 
fiuous portion of spirits and blood; for it is the superfluity that 
is expended naturally upon the genital organs, and since women 
are excited more by the animus than by the mind, it foUows that 
their blood is more contaminate, and, by means of the menses, 
needs more abundantly to be purged. For the more one is ruled 
by the pure rational mind, the purer is the spirit and blood of 
which he is possessed. All nature commences from inmosts and 
passes to the extremes; that is to say, she commences from centers 
and passes to surfaces; and therefore the blood that is on the sur^ 
face, if it be rightly disposed within, is not so easily defiled, but 
dispells heterogeneous elements by its own proper and inherent 
force. From these considerations it is apparent why women are 
passive, not only in physical acts but also in moral, whereas men, 
from their very nature, are active; from which reason also it is 
that women are more beautiful and tender, and in the very pas- 
sivity of their disposition are as it were graces; and furthermore, 
that in every matter of decision they are more prone and deter- 
minable than men, and in every surface matter appear more in- 
telligent. The genius of the age consists in our excelling in the 
power of imagination, and in our rational mind being merely 
passive and reactive in respect to the objects that come in through 
the external senses. On the other hand, the activity of the ra- 
tional mind, and its resistance to the affections of the animus, that 
is to say, its exercise of a dominating power, is not esteemed at 
this day as a token of character, and scarcely as a token of judg- 
ment. This is the reason why men cannot fail to be subject to 
women, for this is favored by the consent of the majority, which 
is the voice of the age. 
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CHAPTER XV 



The Placenta. 



291. Heister. (Compend. AnaL) The placenta was called 
by the old writers the uterine liver. Number: In women the 
number of placentas corresponds to the number of fetuses, 
but in cases of twins the two placentas are often grown together, 
though their vessels do not appear to interconmiunicate. In 
many animals, however, especially cows, numerous placentas 
are found, sometimes as many as a hundred for a single fetus; 
in which case the placentas are termed cotyledons. Figure: 
The figure of the placenta is orbicular, about eight or nine 
inches across, and one inch thick. Connectioris: The convex 
and spongy portion adheres to the uterus by the intervention 
of a very fine reticular villous membrane^ continuous with 
the chorion; while the concave side, which receives the fetus 
displa3rs many and ample bloodvessels and is joined to the 
umbiUcal cord, is surrounded by the smooth membrane of the 
chorion and ammon. SUuation: It has no fixed and constant 
situation in the uterus, though it is generally attached to the 
fundus; in which situation Ruysch not long ago thought he 
had discovered in puerperal women a new muscle consisting 
of spiral fibres. It has been frequently found also in the pos- 
terior part of the uterus. Substance: According to the major- 
ity of more recent writers, it is glandular, being made up of 
innumerable small glands, which, however, are invisible; 
therefore it is better described by Ruysch as a vascular sub- 
stance consisting of nothing but vessels, namely, the umbilical 
arteries and veins most delicately ramified and interwoven, 
(n. 242.) 

292. Is there a circulation of the blood between the mother 
and the fetus? Many deny this, or at any rate call it into 

* The decidua placentaliB, a de- mucous membrane of the uterus; 
velopment from the internal or see n. 312, note. 
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question. Cowper found that mercury injected into the 
umbilical arteries of the fetus entered the veins of the uterus 
of the mother. On the other hand, Vieussens observed that 
mercury injected into the carotid arteries of a pregnant bitch, 
ran down, not only into all her members and viscera, but also 
into the whelps enclosed in her womb. Heister relates that 
in the body of a puerperal female who died of hemorrhage of 
the uterus, he found no blood in the fetus, either in its heart or 
in its larger vessels.* The reciprocal circulation between the 
mother and child is affirmed also by Rauholt, Morgagni, Salz- 
mann, and others. (Nota 36.) 

293, Bartholin. (Anatome,) The placenta is of a circu- 
lar shape, but the circumference uneven. I have observed in 
it five prominences at regular distances from each other, with 
the membrane of the chorion thicker in the intermediate 
spaces. At the place where it is turned to the uterus, the 
placenta is rough and wavy like bread that has split in the 
baking; and when this convex part is cut into, it presents an 
infinity of fibres which may be traced to the trunks of the 
veins. The placenta is thicker in the middle of its little 
eminences, but becomes thinner towards the extreme borders, 
as is also the case with its capillaries, which are interwoven 
with a variety of texture. The arteries and veins ramifying 
through it, gradually become smaller about the margins, and 
form remarkable plexuses. I have noticed of the veins of the 
placenta, that the contained blood could easily be driven, 
either with the finger or with an instrument, towards the cord, 
but not so easily towards the placenta. The contrary was 
the case with the arteries, which, under pressure of the fingers, 
send the blood to the uterine liver' with the greatest ease, but 
to the cord with some difficulty. The placenta by its little 
veins, sucks the maternal blood mediately from the veins of 
the uterus [prepares it, and attempers it for use]. . A part of 
the blood returns to the placenta through the iliac arteries 
of the fetus. (lib. I, Cap. xxxvii, p. 304 seq.) 

^Tfais was a case of twins, one Uon of the remaining fetus, was 

of whom was safely delivered before made a few hours later, 

the occurrence of the hemorrhage. * Uterine liver, that is, the pla-> 

The dissection, and the ezaminar centa. 
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294. BoERHAAVE. (Instit, Med.) The ovum applies its 
convex surface to the concave surface of the uterus with which 
it everywhere imites by the emission and reception of vessels 
of the most delicate kind; chiefly, however, in the situation of 
the little placenta, where, rising to form an uneven tubercle, 
it insinuates itself into the ample hollows of the distended 
uterus. In proportion as the channels of the ovum increase, 
so also the emissary vessels of the uterus are dilated. — ^The 
umbilical cord consists of two vessels which conduct humor 
from the fetus into the placenta, and of one larger vessel 
which leads from the placenta into the fetus. — ^*But when this 
mutual enlargement of the mouths of the vessels has increased 
to such an extent that the internal emissaries of the uterus 
can now send forth the blood itself, and the other vessels 
receive it, then the abundant blood contained in the large 
arteries of the uterus, and driven against the uterine placenta, 
seems to be impelled into its dilated vessels, to undergo an 
alteration in its substance, and to be transmitted to the fetus.*^ 
This seems to be proved by the hemorrhage which takes place 
in abortion, in delivery, in wounds of the gravid womb or of 
the womb during labor and the separation of the placenta; 
also by the loss of blood in the fetus when the mother only is 
wounded. On the other hand it seems to be opposed by the 
non-appearance of the vessels in the dead body, and by the 
unbroken entirety of the membranes that gird the surface of 
the placenta contiguous to the uterus, rendering it smooth 
and polished, (n. 676-678.) 

295. The body of the placenta consists principally of in- 
numerable arteries distributed in all directions; of veins inter- 
twined therewith by the same distribution; of lymphatic 
follicles; and of lymphatic vessels. Moreover, it is surrounded 
by a fine membrane, — ^which, when the recent placenta is 
gently squeezed, exudes from an infinite number of oblique 
little openings a dew of blood and drops of other humors, the 
oblique vessels themselves being discernible by the microscope, 
— given off by the chorion over the convexity of the placenta, 

^TbB words between the aster- aaymg; "That the blood drculates 
isks are not quoted by our author, from the fetus to the plaoenta, 
who instead, sums them up by seeoos to be proved," etc. 
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where it joins the uterus. [The placenta, therefore, is situated 
between the unfolded membranes of the chorion, and is covered 
by the chorion on both its siuf aces.] It receives two arteries, 
which bend back from the end of the descending aorta, go to the 
umbilicus of the fetus, there pass out, are supported in the 
semi-cartilaginous substance of the umbilical cord, and cany 
back from the fetus the less suitable blood. The origin of the 
veins, however, is so subtle that it is not to be discerned at all; 
still they are all ultimately collected to form one trunk, which 
passes into the umbilical cord. (n. 679.) 

296. ScHURio. (Embryologia.) Schurig relates an experi- 
ment made by Charles Ratoer and Louis Gatant with 
the view of ascertaining the mode of the blood's circulation in 
the embryo. In a full grown fetus that had been bom dead, 
they first blew air through a little tube into the lunbiUcal vein, 
which had been previously opened for the purpose; the air 
returned through an opening in the lunbilical arteries, having 
first produced intumescence of the substance of the liver. 
Then, for the sake of greater certainty, a blue liquid was 
poured in through a syringe; in a short time this liquid first 
expelled a cruor from the arteries, and afterwards itself came 
out. Craanen: Thus we see that the veins in this part per- 
form the oflSce of arteries, and the arteries the oj£ce of veins. — 
Fred. Hoffman: It is worthy of note that liquid injected by 
a syringe through the umbilical arteries returns through the 
umbilical vein; showmg that there are no anastomoses between 
the vessels of the uterus and those of the secundines and fetus, 
and that the blood of the fetus does not return again to the 
veins of the mother. Rutsch concludes that the uterine 
bloodvessels are not united inmiediately to the vessels which 
make up the placenta, but that the cohesion of the two is 
effected by the intervention of a certain membranous sub- 
stance (I. iii. § 7, 8). William Cowpbr says that mercury 
thrown into the hypogastric artery of the mother, flows back 
through the umbilical vein of the placenta; but when injected 
into the artery of the placenta, it regurgitates through the 
hypogastric vein of the mother. (§ 10.) Ruysch: The blood- 
vessels constituting the placenta are never imited with the 
uterine bloodvessels; nor is there any gland, however small, 
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found in the placenta. The whole placenta is made up of 
bloodvessels, whereby the chorion, amnion, and mnbilical 
cord are all connected with each other. To these add the 
membranous muscle lately discovered by me, and which is 
connected with the inner surface of the placenta, that, namely, 
which is affixed to the uterus. The whole body of the pla- 
centa consists of nothing but bloodvessels, the ends of which 
go to form little vascular brushes. — ^The placenta is easily 
lacerated on the surface which faces the uterus; and when 
lacerated it is divided into various little globes as it were. 
[I have many times filled the bloodvessels which constitute 
the chorion, with a red waxy injection, so that if an3rthing was 
to be found in the placenta excepting bloodvessels, it would 
have come to view; but I have never found an3rthing but blood- 
vessels. To discover whether the placenta is united to the 
uterus by the extremities of the bloodvessels constituting 
the placenta, I have often filled those vessels with a red waxy 
injection, and have found that the placenta is covered not 
only by the chorion, but also on the side facing the uterus by 
an analogous membrane which is firmly attached to the ex- 
tremities of the bloodvessels. It is hardly separable from the 
placenta, and seems to be similar to the chorion in substance. 
It can scarcely be seen without previous injection; but by in- 
jection the whole placenta appeared ruddy, wh^e the membran- 
ous substance was white or gray, — ^and this along the entire 
surface where the placenta is attached to the uterus.] Ruysch 
concludes from his wax injections, that the uterine blood- 
vessels are not inmiediately united with the vessels of the 
placenta, but that a cohesion of the two is effected by means of 
the above mentioned membranous substance. — ^The peculiar 
membrane that covers the placenta is called by Ruysch, the 
juicy membrane. Thus far Ruysch. A number of quite 
conspicuous fibrils come off from the chorion and are implanted 
like roots in the uterine tubules [which proceed from the 
arteries. These fibrils, combined with the tubules, grow daily 
larger and more ample, and later they constitute the placenta]. 
(§ 15-17.) 

297. Ruysch. {Observ. AncU.) In many women [when the 
secundines have failed to follow the birth of the fetus] the 
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abdomen is distended to a great size and this is attended unth 
difficulty of breathing, swelling of the feet, anorexia/ a feeling 
of oppression in the chest, swoon, and pallor of the face. It 
is not uncommon for the placenta to remain in the uterus ten 
months or more after the birth of the fetus. In such cases 
placentas sometimes degenerate into hydatids or vesicles hang- 
ing from footstalks and filled with aqueous humor. These are 
not moles [although they are so regarded by ignorant mid- 
wives]; for [after the expulsion of the fetus and its hiunors] the 
placenta is contracted by the uterus into different shapes so 
as to resemble moles. The placenta hardens from prolonged 
delay in the uterus. Ruysch shows four figures, in three of 
which the placenta is all over clusters.' (Observ. 28, 33.) 
When the cord is inserted precisely into the center of the pla- 
centa, it comes away for the most part with great difficulty; 
but if it be implanted more to either side, it readily and indeed 
spontaneously follows into the world after the birth of the 
fetus. (Obs. 97.) 



^ Anorexia is an affection of the 
stomach which produces a loathing 
for all food. It may or may not 
be accompanied by nausea. 

* The first of these figures shows 
a placenta, part of which has de- 
generated into a substance resem- 
bling flesh, and the rest into large 
eggHshaped hydatids, which lie on 



its surface in thick clusters. The 
two remaining figures show differ^ 
ent parts of a single placenta which 
has almost entirely degenerated 
into hydatids. These are some- 
what pearshaped, and hang like 
thick clusters of grapes, suspended 
from a single stem. 
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Induction. 

298. In the whole nature of the three kingdoms toe meet wiih 
nothing more worthy of inifeatigation, or more wonderful, than 
the formation and as it were new creation of man in the womb. It 
is like the exiatence of a microcosm in (he macrocosm, or like 
the sending forth of a new system, and as it were a new planet, from 
its ovum and its principles. Every individual animal kingdom 
may not inaptly be compared to a world; for we are like planets 
careering in their great vortex or universe, which latter con- 
stitutes the planetary society. The laws also of the universe 
are the same in both cases. Each orb is governed by, as it 
were, its own tutelary deity, and each has its own soul to rule 
that particular world. But this is a comparison, into the 
details of which we cannot fully enter. 

299. This new animated world now coming into existence, when 
it has passed from its most secret places, that is, from the ovaries 
through the vrindings of the Fallopian tubes, and has finally 
arrived at the fixed abode, thai is, the mother^ s womb, where it has 
decreed to pass its first life, attaches itself to the wall of the cavity, 
and this exactly in the spot whence it can look around upon the 
whole parental macrocosm, and can feed upon and command for 
itself and in the utmost freedom, cM the spirit and blood that can 
possibly be required in the work of formation. For whatever the 
macrocosm carries, this the embryo can lay claim to as its own 
property. To this spot all the bloodvessels, that is, the arteries 
and veins with all the blood of the mother's heart and arteries, 
and also all the fibre with the spirit of the whole cerebellum, 
come together in confluent streams. And therefore the embryo 
can here take up whatever of quantity and quality it chooses; 
see above, n. 274, 278, 279. 

300. In order that it may draw out with the tUmost freedom the 
spirittums essences of the mother's blood, may daim them as its 
own and appropriate them, therefore from its first stem it sur- 

200 



Digitized by 



Google 



301 THS FEMALE ORGANS 

rounds itself with a general covering^ — a covering which is ao- 
quired, and is not proper to itself; thai is to say, with the double 
membrane of the chorion, and also with the amnion, and further'- 
more with a fluid expanse; and it applies the points of this cover- 
ing to the uterine sinu^, and interposes a placenta by means of 
which, with wonderful power, it extracts from its great mother or 
macrocosm whatsoever it has need of. On this subject see be- 
low. From this placenta it puts forth an axis or umbilicus, 
which it conveys through the most tranquil region of its sphere, 
all the way to the liver. Thus there are two foci, navels, or bosses, 
as it were, which, being joined together by the fluent and tortile 
axis, have a mutual regard each to the other. Thence it proceeds 
on its liquid way to the first court of its world, that is to say, to the 
right auricle of the heart. From here it goes to the inmost shrine 
or court, that is, to the sacred and sfpirituous palace of its heaven^ 
and to its very penetralia, that is to say, to the brains. From 
these, by the path of the veins, it again returns to the above men- 
tioned court, namely, to the left chambers of the heart. Then, to- 
gether with the fibres of both heart and brain, it runs through the 
common and royal road of aU, to the termini where the vxiy 
divides into two. From this point it betakes itself back again to 
the axis or umbilicus, and by a torttums path returns again to the 
placenta, and meets its beginning.^ Here it finds spread out be- 
fore it, a field most ample, which determines and limits the sphere 
of the vortex, namely a membranous and a fiuid expanse, — the 
former being caUed the chorion and amnion, and the latter the 
liquor amnii. These points must now be taken up one by one. 
301. The placenta is the means of union between the gestating 
mother and the enclosed fetus; but the extension of this union is 
effected by means of the tunic called the chorion, through which a 
wonderful circulation is carried on; to the end, namely, that the 
purer blood poured through this circle and periphery, may still look 
to its first and last termini in the placenta, and, by means of the 
plcLcenta, to the inmost parts of the embryonic body which lies en- 
closed in the membranes. The outmost tunic, called the chorion, 
is irrigated by innumerable bloodvessels, which can come from 
no other source than the surface of the placenta, or the tunic 

*The subject of the fetal circu- author in a special chapter in 1 E. 
lation is dealt with in detail by our A. K., 316 aeq. 
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that surrounds the placenta and is applied to the uterus; for 
the chorion surrounds the whole placenta and is attached to 
the uterus. Into this tunic, there is no other entrance for the 
bloodvessels, except by way of continuation from the same 
timic that environs the placenta. The fact of the continua- 
tion is established by ocular evidence and by imiversal con- 
sent. The blood which irrigates the chorion can be discharged 
nowhere else than into the vessels of the placenta; for no other 
place of discharge is provided, — ^as is proved beyond question 
by the necessity of the case as based on the continuous con- 
nection of the parts. 

302. The pUicerUa lies in a duplicaiure of the chorion; and 
therefore it follows, that the bloodvessels congregated wiOiin the 
placenta, and also the vessels of the chorion, must for the most 
part run a course within the same duplicaiure. Something 
similar to this seems to have existed as an analogue of it, in the 
very ovum while stiU undetached from its ovary from which it is 
afterwards torn away; bui then, instead of blood, it would seem 
that purer, thai is to say spirituous essences flowed through it in 
a stiU more perfect manner, and accomplished an almost similar 
circle. That the placenta lies in a duplicature of the chorion, 
is proved by that tunic itself, in that it surrounds not only the 
anterior but also the posterior surface of the placenta. More- 
over, it is also evident that the chorion is a double tunic, 
being in this respect not unlike the dura mater which encloses in 
its duplicature the great venous sinuses, and in the same du- 
plicature, receives the arteries and veins proper to the brain. 
Similar duplicatures are also frequently found in other parts 
of the body. So long as the ovum resides in its ovary, it is 
set about by a kind of finely intestinal corpus luteum as by a 
most delicate womb; but whether there is here any trace of a 
placenta is not yet clear; from the connection of things, how- 
ever, it would follow that there is some analogue thereof, and 
that the petiole is in place of the umbilical cord; and also that 
in the earliest stage of conception, something is visible between 
the tunics which is like the first thread or stamen of the fetus. 
That this rudiment [of a placenta and cord] penetrates even 
to the interiors, is a point the truth whereof will appear as we 
proceed. The tunics themselves remain; for in process of 
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time they grow larger and thicker; whence it seems scarcely 
possible to doubt, that something similar [to what occurs in 
the chorion] occurs here in a more perfect way; and that what 
time the timic is not pervaded by the red blood, it is yet per- 
vaded by its prior essence or spirit, which runs through its 
circles in a more perfect way, — as will be shown in the Doc- 
trine of Forms.^ 

303. By means of the placenta and chorion there is given a 
communion between the mother and the embryo, though not such as 
exists between the appendages, members, or viscera of one and the 
same body. For the mother and fetus are ai once conjoined and 
separated, — the mother being a substance by herself and the embryo 
by itself. And whatever of blood and spirit the mother possesses, 
is, as it were, not her own properly and possession relcUively to the 
embryo; which takes from it whatsoever quantity and quality it 
requires. But on the other hand, whatever the embryo draws 
from this great mother, it claims as its own property and possession, 
and leaves it at the mother's disposal no longer. The communion 
between the several viscera of one and the same body is of 
such a character, that whatever one member possesses is 
common to the rest when they need it; for all the blood, wher- 
ever it goes, flows back finally into the great vena cava, and 
so towards the heart. Not so however in the embryo, in 
which no such reflux has as yet been established by any posi- 
tive observation. One might indeed conjecture its existence 
on the ground of certain phenomena, namely, the evacuation 
of blood from the embryo when the mother has been the subject 
of violent hemorrhage [n. 292, 294]; but that this is not a con- 
sequence of any such reflux, will be established presently on 
many grounds. Such therefore is the union, thai the embryo 
claims for its own whatever the mother possesses; and when once 
it has drawn it in, it claims it as absolutely its own right and 
possession. But the mother claims nothing as hers that has once 
become the embryo's, nor asserts any further right of property in 
it; but it passes from the power of the one into that of the other. 
Thus from the very first the jurisdictions of the two are separate. 
This is sufficiently apparent from the fact of the insertion of the 

^See the FmRB, n. 319 aeg.; <^. also, aa to the petiole^ above, n. 251a, iiot& 

272 



Digitized by 



Google 



THE PLACENTA 304 

jSbrea^ vessels, and duds of the maternal uterus, into ihe tunic of 
the placenta^ which freely draws in the sanguineous fluids, bui so 
inclines and obstructs its paths and their pores, that it can no 
more send the stream back through the same ducts. This is suffi- 
ciently evident from the extraordinarily fine injections of 
Ruysch and other anatomists [n. 292, 293, 296]; for when the 
arteries or veins of the placenta were injected, the surrounding 
membrane contiguous to the uterus was in no wise tinged by 
the color of the injection, but rather became pallid and smooth; 
so that it has not yet been found that a single drop escaped 
through the pores of that tunic. This is a very evident proof 
that these bloodvessels, or vessels purer than bloodvessels, 
pass through the tunic quite obliquely, as is the case in the 
intestines and other parts, thereby permitting entrance but 
no retium. Ruysch bears open witness to this fact when he 
says that the vessels of the placenta conmiunicate in no way 
with the vessels of the uterus [n. 296]. Therefore, whatever of 
blood the embryo has drawn, it claims as its own property, and 
does not restore to the mother. The same is also proved by 
the changes that the mother undergoes during the time of 
gestation; such, for instance, as the feeling of oppression in the 
chest, anorexia, swoon, pallor of the countenance, and like effects. 
Whatever then has once been received into the placenta is 
given up to the growth of the embryo. It is, however, pro- 
vided thai the embryo shaU draw from the mother no more than 
she is able to replace. Otherwise the birth of the one body 
would mean the wasting away and death of the other, and, 
like certain animalcules, the mother would spend her own life 
upon her offspring. 

304. During the first days of conception the embryo demands 
pure spirit from the blood and fibres; but afterwards, spirit ming- 
led with grosser essences, — which we sfidU henceforth term the 
purer and white blood; and lastly, blood, and a certain suitable 
serosity, — aU according to degrees, as the body grows, and demands 
for its use, grosser aliments in addition to the purest. This is 
plain, not only from anatomy, that is to say, from the state of 
the ovum in its ovary, but idso from the uterus itself to which 
the placenta is attached. For the vessels successively enlarge, 
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showing that not only a larger quantity but also a grosser* qual- 
ity is demanded; for the purer the vessels the more refined is 
the blood that they carry, since clots and the viler serosities 
are dissipated on the way to the capillaries. Reason also 
confirms the same position; for the thicker the web becomes, 
the grosser are the threads, and the grosser the fluids that 
permeate them. Furthermore, it is confirmed by the pheno- 
mena in pregnant women, such as lassitude, anxiety, changing 
emotions, and also slight bodily ailments, — ^all of which ob- 
serve the same successive order, proceeding successively from 
things inmost and purest to such as are grosser. Moreover, 
both in the Fallopian tubes, and finally in the uterus, the 
organs to which the ovum is attached, are of the same struc- 
ture as the corpus luteum, which is the first womb of the ovum, 
and can be permeated only by the purest blood and its spirit. 
For everywhere in her kingdoms nature passes in successive order 
from inmosts to ouimosts, or from purest things to grosser, — and 
this, not only in the formation of her parts, but also in the parts 
themselves when formed. Hence comes the perfection of na- 
ture's works and actions; for she proceeds from the purest 
parts, which are also the most perfect, to those that are grosser 
and more imperfect, and these she then rules from the inmost 
and most perfect. The reverse is the case with human art, 
which proceeds from outer things to inner, but stops at the 
very threshold, that is to say, in outmost things. It should 
also be observed, that when nature emulges and draws out the 
grosser parts, she at the same time emulges and draws out 
parts that have once been purer; that is to say, all the parts 
whatsoever, from the prior to those ultimate, that are simul- 
taneously enclosed. For what is interior is contained in what 
is proximately grosser, and the blood, which is the last of the 
animal humors, contains in it whatever has preceded. For 
such is the order of fluids, that the purest essence comes 
first; next to this comes the spirit called the animal spirit, and 
the white blood, and lastly, the red blood. When the embryo 
draws out spirit, it simultaneously draws out what is prior 
and purer, that is to say, the verimost vital essence; and when 

^ The Latin has melior (better), but the context indicates that this is a 
mistake for craasior (grosser). 
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it draws out blood; it also simultaneously draws out spirit, 
and in the spirit again, the essence just mentioned; for these 
fluids lie in the blood simultaneously, and are inseparable 
from it. They are distinct, because the prior essence has a 
separate existence apart from the posterior, but not the pos- 
terior apart from the prior, inasmuch as it exists from the 
prior, and not trice versa. Thus the first rudiments of the 
embryo cannot be formed from mere blood, but the formation 
is effected successively before it exists simultaneously; for 
every entity co-exists from things successive. 

305. In the succeeding period, however, the embryo itself con-^ 
ceives and excludes from its own principles and first springs of 
life in the two brains and the two medvUas, its own spirits, and 
finally its own blood, by their own degrees; moreover, it also 
nourishes itself from the store it has in the meantime been laying 
up. Hence the need and necessity for food and nutrition from 
the mother^s blood becomes gradtudly less; and so pari passu, the 
communion begins to perish, and the embryo to live from its own 
life withoiU auxiliary aid from the life of the gestating mother. 
From this cause, now first advances from the inmost parts of the 
fetus an effort and a secret longing to break connection with the 
mother, and to claim the right of its own disposal, — to which 
endeavor the outmost parts conspire. Wherefore the embryo then 
attempts to open the doors, and to desert its tunics, the chorion and 
amnion, and also its placenta, which now begins to be of no 
further use. This will be demonstrated more distinctly in 
what follows. The cortical glands of the brain are little 
factories of the utmost degree of purity, which compound 
and exclude that purest of animal essences, the animal spirit, 
and transmit it through the fibres into the vessels, where, by a 
sort of copulation with the sulphureous and saline elements of 
the same degree, the blood comes into being. It derives these 
elements partly from the mother and partly from the liquor 
amnii. Tlius it no longer stands in need of any foreign re- 
sources. 

306. From these various considerations it is apparent that the 
first essence, which, regarded as a substance is the soul, is derived 
from the father; that it conceives and excludes itself according to 
the increments of the purest organs of the brain; and that dU the 
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rest 18 from the mother. It is also apparent that the ovum cannoi 
va any wise be impregnated by the soul and spirit of the rru>ther; 
for in order to conception, it is requisite thai this first essence 
shall be pure, and shall be compacted as it were into globular forms 
in order that it may occupy the inner place while the animal spirit 
occupies the outer, that is, makes up the surface. This effect can 
be aMained only in the male, who possesses organs similar to this 
office, that is to say, testicles which extract that first essence, and 
epididymides which fashion it. 

307. The uterine arteries of the mother appear to extend their 
pulsation or sphere of activity no farther than to the first point 
of conta>ct with the placenta and its outmost membrane the chorion; 
so thai the mother cannot be said to ad upon the enclosed fetus, 
bui only to proffer it spirits, blood, and humors, and thus give it 
the faculty of acting for itself. This is plain from the very con- 
nection of the vessels and ducts ol* the uterus with the pla- 
centa; for there is no immediate connection unth the vessels 
of the latter, but only a mediate connection by the common 
tunic or chorion, which in this situation is pulpy, soft, and 
bibulous. The mother is the macrocosm or that universal 
subject from which the fetus draws all the necessities of its 
life; and the influxion of imiversals into those things that are 
at once distinct and separate, is always of such a nature that 
it simply gives power, — all the rest depending upon the reci- 
pient subject itself. On these subjects see our Doctrine of 
Order.^ Thu^ the placenta with its common membrane the 
chorion, applied as it is to the uterus, is of an epispastic or attrac- 
ting nature, like blister-drawing and detersive substances; much 
in the same way as the mammx and the nutrient papillas after 
birth, which do not pour in the milky fluid, but merely proffer it 
to the infant, to be sucked out. This is confirmed not only by 
the fact that the vessels of the placenta do not commimicate 
with the uterine vessels, according to the observations of 
Ruysch and other anatomists [n. 296], but also by other pheno- 
mena. Were the blood poxu'ed m, then the embryo would 
receive whatever the mother brought to it, whether clean or 
unclean; and hence the fetus would not direct the work nor 
emulge only what is conducive to the formation of its delicate 

^ See n. 131, note. 
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frame. Thus its growth would not be limited to the stated 
period of nine months, but would depend upon the prodigality 
of the mother's supplies; and thus inconstancy would preside 
over the several periods of its formation. But it is the embryo 
itself that thirsts and hungers for food, that is to say, for a 
precise quantity and quality of the maternal food; and all 
proceeds according to this natiu^al himger and thirst, just as, 
after the delivery, at the teats of the nursing mother, when the 
same instinct is active, constant, and repeated. 

308. Meanwhile, the mother has it in her disposition, that all 
shall be done in order, and this by the interposition of fibres, in- 
cluding motive fibres, between the ivalls of the uterus and the 
tunic of the placenta; and also by the application of ditds, according 
to the attractive force of the placenta. This appears to" be the 
cause of the fibres of the orbicular muscle mentioned by Ruysch 
[n. 216, 296]. For since, according to Heister [n. 216], these 
fibres flow in every direction, therefore they can flow and be 
interposed and disposed in any direction whatsoever. With 
these fibres as directors, all is ordered according to the needs 
of the infant, — ^a matter which is easy and is of common 
occurrence throughout nature and especially in the nature of 
the animal kingdom, which constantly interposes motive 
fibres wherever any direction of forces is demanded. 

309. Still the force is not a merely attractive force; but it de- 
rives its cause from the disposition of the fibres and bloodvessels 
of the placenta; and the disposition of these fibres is derived from 
a cause in the whole infant and which comes from its principles 
of life and motion in the brains. Thus there is a continuums con- 
nection of causes, from the first and inm4)st causes in the fetus to 
the outmost cause in the placenta where it is applied to the uterus. 
This connection can also be made intelligible by an anatomical 
exposition of the embryo^ s diminutive frame. The primiun 
mobile of every living body must by all means be derived from 
the principles of the life of that body, and consequently from 
the brain and its cortical glands which are the ejctreme ends 
of the bloodvessels and the principles^ of the fibres. All things 
whatsoever that exist organically in the body, derive their 

^ It should be noted that through- ''principle" is meant beginning or 
out the present work, by the word, active point of origin; see n. 358. 
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origin from fibres; nay, this is true even of the bloodvessels, 
and hence also of the motive fibres, which are made up of 
nervous fibres and bloodvessels. Since then the principles of 
the fibres enjoy their own life or vital motion and exquisitely 
perceive whatever the imiversal body requires, and since they 
perpetually set up the motion of the parts of their body by 
alternate animations, it therefore follows that, by virtue of 
the call given by this principle or banning, all things that are 
required flow in by a kind of attractive or syringic force; see 
Trans. I [n. 34&-350]. This sphere [of attraction] extends 
itself from the first things to the last; that is to say, through- 
out the whole series of connections, which is continued all the 
way to the placenta. Here the vessels are so ordered, that 
the blood flows in according to every need and requirement; 
for such is the order prevailing in the vessels, that they taper 
off by nature's usual d^rees into the tiniest brush-like ex- 
tremities, and thus, in a certain ratio, correspond to the prin- 
ciples m the brain. 

310. The sphere of the activity of the embryonic body eoctends 
as far as (he placenta; and by means of aU the intermediaJtes, and 
lastly by means of the umbilical cord, the brain of the embryo^ 
wherein reside the principles of its vital motions, so corresponds 
to the body of the placerUa, that the latter supplies whatever the 
embryonic frame requires. This depends entirely on the dispo- 
sition of the vessels and fibres, and on their continuation. The 
disposition of the fibres and vessels will be dealt with in greater 
detail below, where it will be shown that the vessels must be 
lessened down and drawn out, in a just series, to their least 
brushes or capillary threads. 

311. Bvi aU Oiis cannot be accomplished withoui an indivi- 
dual motion of the parts in the placenta; thai is to say, without the 
pvlsation of the arteries, both of the placenta and of the embryo. 
This pidsatile motion is not the same as the pulsatile motion in 
the mother, but is proper to the embryo itself, arising from its own 
principles of motion, that is to say, from the animation of its 
brains and the systole and diastole of its heart, which two mo- 
tions at this period are synchronous. This is the reason why 
two arteries from the internal iliacs of the embryo are trans- 
miUed through the umbilical cord to the placenta, and, ramifying 
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through the placenta and splitting up into capillary extremities, 
irrigate and modify the whole of the placenta body. That in 
the fetus the motions of the cerebrum and heart are coinci- 
dent, see Trans. I [n. 329]. Into this motion are set the 
arteries, and indeed the two arteries just mentioned; for with- 
out these there would be no pulsatile motion in the placenta, 
and consequently no active force to be promotive of the blood 
and correspondent to the motion of the brain and heart. It 
aiso seems likely, that the pulses of the arteries of the embryo, and 
consequently of the placenta, do not coincide in their moments , 
with the pulse of the maternal and uterine arteries; for the smaller 
the little body is, the more rapid are the circulations, as is proved 
by the several svbjects of the animal kingdom. From this cause 
also it follows, that the placenta is so joined to the uterine 
vessels, that the uterine blood does not rush into the placenta 
at any other moments than those in which the embryo itself 
makes demand. Otherwise the embryo would draw no blood 
from the mother's supply except when she gave it forth. This 
is ftdly confirmed by experience; for the infant sometimes sur- 
vices several hours, nay, as much as two if not three days in the 
womb, after the death of the mother;^ and meanwhile, it feeds on 
the blood of its placenta and the liquor of its amnion. 

312. Bui to resume. There seems to be a certain communion, 
or some comnum nexus between the mother and the embryo, brought 
about by the fibres of the two, both in the placenta and at the same 
time in the umbilical cord. For there is a certain nervous membrane 
that invests the uterus at other times than during pregnancy; and 
a similar membrane is observed to be interposed between the pla- 
centa or its outmost tunic and the uterus. This membrane is 
extended fascide-wise inwards, aU the way to the considerable 
roots of the umbilical vein, and consequently it reaches stiU far- 
ther forwards around that vein, and perhaps towards the liver of 
the embryo.^ Meeting this membrane, comes the fibre proper to 

^ See App. n. 1. membrane undergoes marked chang- 

* Outside of pregnancy, the uter- es, becoming extremely porous and 

us is lined with a mucous mem- thickened in preparation for the 

brane, "the nervous membrane" of reception of the ovum. If the lat- 

the text, which invests the uterus ter be impregnated, it finds lodg- 

"at other times than during preg- ment in the folds of the thickened 

nancy." In menstruation this membrane, the extension of which 
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the embryo, that, namely, which is continited from the iliacs around 
its two arteries and also along the umbilical cord; and likewise the 
fibre which is continued from the whole of the arteruhwiscular 
cuticular substance of the embryonic body around the same umbiU' 
cal cord, aU the way to the placenta. Thus, from the umbilicus to 
the several parts of the placenta, the fibres of the mother and 
those of the embryo run together; but the manner in which they 
are united, has not yet been discovered. That a nervous and 
porous membrane surrounds the cavity of the uterus, see the 
authors quoted in the chapter on the [Cervix of the] Uterus [n. 
216, 228, 232]. That a similar membrane is interposed between 
the placental chorion and the uterus, see the authors quoted 
above [n. 296, 296]. That this membrane insinuates itself 
fascicle-wise all the way to the venous vessels, see above [n. 293, 



soon completely surrounds it. This 
surroimding membrane, called the 
deddua reflexa, is closely imited to 
the external surface of the chorion, 
is devoid of vessels or glands, and 
usually disappears about the mid- 
dle of pregnancy, (qf. n. 274, 280; 
also n. 313-314.) The changed mu- 
cous membrane lining the fundus 
of the uterus where the ovum is 
attached, becomes the seat of spe- 
cial change and development (c/. 
n. 274 9eq.), and is called the de- 
cidua pLacenJUdis or seroiina^ in dis- 
tinction to the deddua vera, the 
name given to the remaining por- 
tion of the mucous membrane of 
the uterus. See Plate VII, fig. 2, 
where the three membranes are 
shown as the shaded portions of 
the diagram. The deddua placen- 
taiia is that "similiar membrane 
interposed between the placenta 
and the uterus," mentioned in the 
text. The deddua vera begins to 
atrophy after about the fourth or 
fifth month, and with the growth 
of the uterine contents, is finally 
imited to the chorion with which 



it is expelled at parturition, — the 
uterus in the meantime commenc- 
ing the growth of a new inner lin- 
ing. The deddua placenialis is 
destined to form the maternal por- 
tion of the placenta. It was clearly 
discerned by Huysch, who discrim- 
inates it from the chorion (n. 296). 
It sends deep processes or septa into 
the placenta (cf. 293, 297, 315), 
referred to in the text as "the 
membrane extended fascicle-wise in- 
wards." Except at the margin of the 
placenta these septa do not reach 
as far as the chorion. They form 
the external boundaries of the pla- 
cental blood-spaces, and through 
them pass the maternal vessels that 
supply those spaces. Within the 
spaces thus formed, are found pro- 
cesses of the chorion, within which 
circulate the brushlike ramifica- 
tions of the fetal vessels. The lat- 
ter thus receive nourishment frcmi 
the maternal blood only through 
the enveloping processes of the 
chorion, the blood-etreams of the 
mother and child, being never com- 
mingled. 
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296], That on the part of the fetus, a certain nervous mem- 
brane invests the several arteries and particularly the aorta 
and its bifurcations, that is, the iliac vessels, and that this 
membrane is continued by the two arteries, along the umbilical 
cord, and ramifies everywhere throughout the placenta, con- 
sult the authors cited above [n. 291, 293, 295]. Hence there- 
fore it follows, that the fibre of the mother passes over into 
the body of the embryo; that the fibre proper to the embryo is 
continued in company with it, all the way from the umbilicus 
into the body of the placenta; and that on the way, but especi- 
ally in the placenta, they in some way unite. 

313. Hence we may infer as to the manner in which the affeo^ 
Hans or signal emotions of the animvs in the pregnant mother are 
able to affect the infant and its little frame so powerfully that acttud 
traces of the emotions are printed upon it, and thenceforth remain. 
For every affection of the mother's animus induces a general 
change of state and a particular modification on the animal spirit, 
and consequently on the fibres of her whole body, and hence also 
on the uterine fibres which penetrate by this path into the placenta 
and umbilical cord, and which, throughout this course, communi- 
caie with the fibres proper to the embryo. These latter fibres go 
to the internal iliacs and the aorta, not only by means of the in- 
most coat of those arteries, but also by means of the several arteries 
that abundantly irrigate the delicate cutis of the embryo, and aU 
of which in like manner meet in the aorta; for the umbilicus is 
continuous with the cutis, and consequently mth the cuticular 
vessels of the infant Thus, from the entire surface of the embryo, 
the whole of this change of state in the spirits and fibres flows into 
the internal tunic of the aorta. This inmost tunic of the aorta 
then continues it through the carotids into the whole cortical sub^ 
stance of the cerebrum, cerebellum, and medulla oblongata and 
spinalis, in which substance it terminates. And since these 
substances are the principles of life and motion, and also the 
principles of all the fibres of the entire embryonic system, it fol- 
lows that there is a communication of the affections of the mother's 
animus, or of the state of her brain, vnth the brain of the embryo, 
which forms the members of its dimintUive frame in agreement 
with its every representaiion or implanted idea; and during this 
period, in agreement with the representation and idea which 
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comes over it and is poured upon it by the mother. Yet, by 
means of the connection between the mother^ s fibres and the emr 
bryo's, it is carefully provided thai the embryo shall not be affected 
by the ideas of the mother unless those ideas be excited to the high- 
est degree. Respecting the marks which the ideas of the 
mother imprint upon the embryo^ consult the authors.^ In 
this place I have desired to indicate merely the mode of the 
conmiunication; for certain it is that the fibre of the mother is 
consociated with the fibre of the embryo, see above [n. 312]. 
That the fibre of the embryo is continued from the brain of 
the child through all its organic parts, is evident; for of the 
fibre, is woven every organic thing in the body. That the 
umbilical cord is continued from the cutis of the embryo, and 
also by means of the arteries, from its iliac vessels, is also clear. 
That the inmost membrane of the arteries is their first and 
veriest nervous membrane, see Trans. I [n. 136, 137]. That 
this membrane is continued to the whole cortical substance 
of the cerebrum, cerebellum, and medulla oblongata and 
spinalis, see Trans I [n. 137, 217, 267], and Trans. II [n. 167, 
168, seq.]. That this cortical substance is the ultimate organi- 
zation continuous with these arteries, and that it passes from 
them into the fibrils, see Trans. I [n. 151-153, 472], and Trans. 
II [n. 111-131]. That a state similar to that which comes upon 
these substances is diffused throughout the whole system, see 
Trans. II [n. 202-203]. From these considerations it unfail- 
ingly follows, that the effect of the cause is presented in the 
exquisitely delicate framework of the embiyo which comes forth 
solely from those principles of its life and motion, and from 
the representation therein which regards that which is yet to 
be formed as already formed; see Trans. I [n. 261-262, and 
also above, n. 175]. Thu^ the brain of the mother andthaloftheemr 
bryo communicate with each other and mutually correspond, by means 
of intermediate fibres. But the influx of the one into the other 
is effected according to the connection between the fibres of the 
two in the placenta and umbilical cord; which connection seems 
to be too loose to allow any but the most powerful of the mother^s 
ideas, — an idea namely, which stirs up the very blood, — to bring 
its presence into the brain of the child. That the connection is 

^ See App. n. 9, and also 1 E. A. K., 267. 
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thus loose, is plain not only from the resultant effect, but also 
from the first connection in the womb; that is to say, from the 
mediate or interposed nervous tunic [n. 312]. This tunic is 
only loosely coherent [with the placenta]; thus it can be only 
loosely coherent also in the inner parts, that is, in [the inner 
parts of] the placenta, and in the cord; so that it is not very 
active, but rather is passive or reactive, — especially since it 
goes only to the veins. Thus, unless it be excited, stretched, 
and as it were hardened and inflamed by means of the blood, 
it would not seem to be able to take any active part. But it does 
take such part when put on the stretch by inflammation; for 
every sense, namely, sight, hearing, touch, etc., is put on the 
stretch by the mere inflammation of its organ. 

314. BtU this faculty of communication increases by degrees 
from the first day of conception to its middle period, after which 
it decreases; and by degrees, it finally so diminishes, that there 
is almost no communication by way of the fibres. For while 
the placenta is increasing in size and the uterine vessels swell- 
ing up, and according as the uterus itself becomes as it were 
inflamed, so this communication also has its increments; for 
the interposed nervous membrane is then distended and put 
on the stretch from both sides. This is the reason why some 
danger threatens women during this middle period of preg- 
nancy. But when the placenta has done increasing and the 
cord is relaxed, the conmiunication decreases; for the connec- 
tion becomes looser. And so, in process of time, the embryo is 
left more and more to its own disposal and is unbound from its 
connection vrith the mother,— first from the inmost connections, 
and as these are unbound, so also by Wee degrees are the ultimate 
connections, until at last the embryo has no longer any need of the 
sanguineous and spirituous nutrition of the mother. And then, 
in natural course it prepares and girds itself up for separation 
and exit. See above [n. 305]. For every action comes into 
existence from inmosts, and goes to outmosts, which latter 
dispose themselves exactly as an effect to its cause and the 
principles of its cause. 

315. Iruismuch then as the placenta invites to itself the maternal 
blood and spirit by its own proper force, and at once appropriates 
it to itself as its own nor gives anything back to the vessels of the 
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tUerus, it follows thai the placenta is also an organ for the jrunficor 
tion and secretion of the blood; thai is to say, that it repurges what 
it has drawn ovi and emidged, and that it takes up no more than 
a due and suitable supply, and rejects the recrementums parts. 
This is a necessary consequence of the points abeady demon- 
strated. That the placenta is a purificatory organ is plain 
from the fluxion of its vessels, that is to say, from its struc- 
ture. For all its vessels, both venous and arterial, run to the 
extremest subtleties and to imperceptible threads, and when 
nature proceeds in this order, everything that is gross and 
heterogeneous is cast out. Moreover, places of discharge 
stand open, and also lymphatic ducts; respecting which, see 
our authors [n. 291, 295]. For the vessels of the placenta, both 
arterial and venous, are split up into their Uist subtleties; and 
this in such order, thai by degrees, they subdivide in so exact a 
manner, that during the passage to the ultimaie threads, there is 
nothing thai is gross and heterogeneous which is not ca^t off and 
sent away; and finally, they pour into their corresponding veins 
nothing bui what is purified of all undeanness. Respecting the 
course of the arteries and veins of the placenta, see Ruysch and 
other anatomists [n. 296], and the plates showing their fine 
injections.^ These injections show that the progression is 
effected by gradual subdivision, that is to say, first, by division 
into considerable branches, then into lesser twigs, and finally 
by innumerable twistings, into brush-like extremities which 
present the appearance of vesicles and as it were glands. 
The placenta is subdivided into lobes or prominences; for 
when detached from its connection with the uterus, it falls 
apart into, as it were, globes, these again into lesser globes, and 
these into least; almost as is the case in the liver. This is 
evident from the division that it visibly undergoes when it is 
no longer a sanguineous structure but abounds with hydatids, 
as is the case when it has remained in the womb several months 
after delivery. For it then resembles bunches and clusters of 
grapes, as may be seen in Ruysch's three figures,^ where the 

^Ruysch gives a number of like a mass of the most delicate moss, 

figures showing a portion of the See his Thesaurus Anat. II. Tab. 

human placenta after injection; VI, fig. 7; V, Tab. I, fig. 1. 

the injected vessels are so fine and ^ See n. 297, note, 
abundant that the whole appears 
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distinct divisions of which we are speaking, present themselves 
more clearly to view; for [in degenerating] the placenta breaks 
up into no other than its natural form along the lines of its for- 
mer division, — ^all that has occurred being, that the membranous 
ligaments and lesser bands that had obliterated its divisions 
or rendered them as it were continuous, have now disappeared. 
That by means of the progression of the arteries to their leasts, 
the blood is purified on the way by like degrees, see above [n. 
14, 16], and Trans. I [n. 197, iv, v, vi]. 

316. Moreover, lest anything undean, slipping in by chance, 
shotdd infest the delicate organs of this litUe body, and thai all 
that enters may be duly purified, the venous blood is delivered by 
the placerUa through the umbilical cord to the liver, which is a 
second purificatory of the blood. See the Chapter on the Liver 
and the mode in which it purifies the blood.^ This is the 
reason why in the embryo the liver is almost the first member 
of the body, and by far the largest as compared with the other 
viscera. Thus the placenta, relatively to the veins, corre- 
sponds to the liver, and relatively to the arteries, to the brain. 
That the liver may rightly purify its blood, it sends back its grosser 
portion from the iliacs through the two umbilical arteries; and 
this, for the sake of equation in respect to both quantity and quality. 
For this reason the artery seems to communicate with the vein 
in the passojge through the umbilical cord, and finally in the 
placenta itself. This is according to the observations of Cow- 
per and several others, respecting which, see the authors [n. 
292, 296]. In this way quantity is restored according to 
every requirement, and likewise quality, in the placenta itself; 
for the fact of this same arterial blood returning by the veins, 
is a consequence of the circumstance that no communication 
exists with the uterine vessels. 

317. Especially is the blood purified by its extensive circular 
idon through the chorionic tunic which is extraordinarily rich 
in vessels, and also in the placenta itself, where there are many 
receptacles and lymphatic ducts. Moreover, to prevent anything 
pure and spirituous from being lost, lymphatic vessels are added, 
which absorb the purer essences from the secreted humor and 
bring them back into the venous blood. That the chorionic mem- 

^ See 1 A. K., n. 200 seq,, particularly n. 20i-210. 
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brane, unlike the amnion^ is richly provided with vesseLsi, will 
be shown below. This expanse is a kind of field or course, 
through which the vessels can freely expatiate, and thus can 
constantly bring on a sujfficient quantity whatsoever the condi- 
tion and state of the mother. Respecting the ducts and lym* 
phatic vessels, see the anatomists [n. 291, 295]. The lymphatic 
vessels everywhere absorb that pure essence which is mingled 
thoroughly with the spirit; see above on the Thoracic Duct.^ 
318. But where there are secretions, there must also be excre- 
tions; for were there no excretory passages, the pituitary and ex- 
crementUUms humor would stagnate, and would everywhere be- 
smear the channels of the purer blood and thus entirely stop the 
work of formation. The channels of this excretion run through 
the chorion into the cavity of the uierus, or into its waUs, where the 
largest venous mouths open out and absorb this refuse portion 
and send it back to the liver in the form of serum. That there is 
an excretion through the chorion into the cavity and veins of 
the uterus, is evident from the chorion itself, which, when 
compressed between the fingers, exudes a dew of blood [n. 
296]; also from the abundance of the arteries there; from the 
amnion, which strictly prohibits excretion towards the in- 
terior parts; and also from the veins of the uterus, which open 
into the cavity by an abundance of little mouths. It is like- 
wise evident from the fact of the application of the chorion to 
the concave walls of the uterus as pregnancy advances, so 
that these walls seem to then take up the excretions immediate- 
ly; and from the further facts that the veins of the uterus are 
without valves, and that they conmiunicate with all the veins, 
even with the internal hemorrhoidal, and by means of these 
with the mesaraic veins^ which go to the liver. At any rate, 
it cannot be doubted that the veins of the uterus do absorb 
excretions of the kind, that is, that they purify the uterine 
cavity. Whether the Fallopian tubes also imbibe any portion 
and send it away into the cavity, is a question. Some ana- 
tomists aflBmi that this also is the case, and they deduce their 
opinion from the fact that recrementitious matters are foimd 
in the abdomen [n. 262; see also n. 282]. 

1 See 1 A. K., n. 162-170. ^ The mesenteric vemA 
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CHAPTER XVI 

The Chorion, Amnion, and Liquor Amnii. 

319. Hbister. {Campend. Anat.) The membranes encloee 
the fetus in as it were an egg. The outer membrane, called 
the chorion, is thick, spongy, villous, replete with a luxuri- 
ance of bloodvessels, contiguous to the uterus, and divided 
into two lamellffi or membranes. The inner or second mem- 
brane is called the amnion; it is thin and transparent, is con- 
tiguous to the chorion, and has very few bloodvessels or none 
at all; in it are contained the glutinous and pellucid liquor 
amnii, and the fetus. These membranes^ are ruptured in 
childbirth, and let out their liquor. The AUanUris, or mem- 
brana farciminalis, is finely seen in some animals, especially 
in cows, is continuous with the pervious urachus,' and serves 
as a receptacle for the urine. It does not exist in man. In 
the cow it is about twelve feet long, and when inflated with 
air ia more than a foot in diameter so that it is an immense and 
stupendous part. God has chosen to exempt women from 
carrying about this load of urine, since in the human fetus the 
urachus is generally found closed. Some authors would have 
the allantois destitute of bloodvessels, but Heister has found 
them in abundance, and has delineated them [in Ephemeridea 
Nat. Cur. Cent. VI, Obs. 24]. (n. 241 .) In the calf, sheep, etc., 
the Urachus is a p3rramidal canal, reaching in the first in- 
stance from the fundus of the bladder to the umbilicus through 
which it passes; afterwards, gradually enlarging, it termi- 
nates in the allantoic tunic almost at right angles to the two 
sides, or transversely in respect to either side. In the human 

1 See Plate Vlly fig 2. and the extra-fetal portion,— the 

* The intra-f etal portion of the allantoiB proper — ib called the ura^ 

allantoiB develops into the fetal chus. See Plate VII, fig. 2. 

bladder; the pnmfige between this 
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fetus it is not pervious throughout, or at any rate is very 
seldom so, being for the most part solid like a ligament. Hence 
here it would hardly seem to serve the use of a canal; especially 
since no allantois, or other place of like character has been 
found, into which it might discharge itself, (n. 243.) 

320. Babtholin. (Anatome.) The secundine is made up 
of two membranes: The Chorion surrounds the fetus like a 
circle; it is separated from the placenta with difficulty. To- 
wards the fetus it is smooth, but on the other side, where it is 
Udd over, and agglutinated to the placenta, it is somewhat 
rough. In the human subject it adheres to the uterus by 
means of a round fleshy mass, of a reddish color, which is con- 
nected with only one part of the uterus. The Amnion, — 
called by some the tunica agmina (lamb-like tunic), charta 
virginea (virgin's paper), indusimn (clothing), — ^is the thin- 
nest of the two membranes, white, soft, transparent, and fur- 
nished with only a few bloodvessels. It is coherent with the 
chorion, particularly at its borders, and is united to it in the 
neighborhood of the placenta, and in the middle of the same 
where the umbilical vessels come forth. A large quantity of 
hmnor is found in it. The Bladder is for the most part dis- 
tended in the human fetus, but empty in brute fetuses. A 
part of the amnion occasionally adheres to the head of the 
child during birth, and such an infant is then termed galeated 
(crested) (Cap. xxxvi., p. 301, 303). The allantois does not 
entirely surround the fetus, but is like a belt or sausage (farci- 
men). (Cap. xxxvii, p. 308.) 

321. ScHURio. {Embryologia.) Rutsch shows a portion 
of the third or inmost tunic of the impregnated uterus of a 
sheep, through which are disseminated m3rriads of unknown 
vessels, and in which is prepared the nutriment intended for 
the fetus. He calls them vermicular vessels, from the circum- 
stance that they creep with wormlike writhings through the 
whole of the inmost tunic of the uterus. Listeb, however, 
does not agree with this [but holds that the so-called vessels 
are nothing but glands] (I, i, § 10, p. 13). De Graaf: We 
have foimd in the stomach of the embryo, a liquor similar in 
color, odor, and taste to that found in the amnion. From 
this he argues that the fetus is nourished through the mouth. 
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Heister affirmfl that during the later months the fetus is 
nourished by the liquor amnii entering in through the mouth. 
He proved this by the case of a calf fetus which was found 
frozen in the liquor amnii. In this case he foimd the frozen 
liquor stretching as one continuous body through the mouth 
and GBSophagus to the stomach; in the oesophagus it was about 
the thickness of a finger. De Graaf: That the fetus is 
nourished by the mouth is readily proved by the contents of 
the fetal stomach and intestines. We have always observed 
in the oesophagus and stomach of the embryo a liquor similar 
to that in which the embryo swam. A similar liquor was also 
found in the duodenum, excepting that on account of the ad- 
mixture of bile, the liquor there had a slight greenish tinge, and 
the farther it went down the intestinal tube, the thicker it 
became. That nutrition is effected also by the umbilical 
cord, is proved by the case of a whelp which was bom without 
head or mouth, and which perished as soon as the mnbilical 
band was broken. (I, i, § 12, 16.) 

322. ScHURiG. (Ibid.) Stockhammer: Five or six weeks after 
conception, there appears the delineation of a head, veiy large 
compared to the rest of the little body; also of a dorsal spine, 
curved like a keel (carina) ; and of a neck, no thicker than a 
thread; the whole of the little machine being scarcely bigger 
than an ant. In the head or face there appear, instead of 
eyes, two black points, and instead of a nose, a white line. 
The brain is like a kind of mucus, and the little skull like a 
leathery membrane. In the chest and abdomen the viscera 
are scarcely discernible. The umbilical vessels also consist 
of short and indistinct fibrils; and from the chorion, or outer 
membrane of the ovum, comes a sort of fieshy protuberance, 
adherent to one part or another of the uterus.* (I, ii, § 1, p. 
30). BoHN says that in the first months of gestation the 
chorion and amnion are at some distance from each other and 
are kept apart by an interfluent hmnor, as may be seen in 
cases of abortion; afterwards they are more closely united, and 
look like one single tunic. Drelincourt, Bbrgbrus, and 
Blasiub reckon the space between the amnion and chorion as 

> It may be observed that Stookhammer is here reUting his ob- 
servations on animal fetuses. 
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among fictions. Verheten states the contraxy; for he would 
have a humor sweating into the cavity of the amnion through 
the pores of the chorion (I, ii, § 6, 7, p. 34, 36). The crest 
found on the head of new bom infants, which in males is called 
the helmet and in females the fillet, is thought to bring good 
luck. A case where it was used for poison. Midwives are 
wont to prophesy from it. (§9, 10.) 

323. The Liquor Amnii. Many anatomists, especially 
the older ones, derive this liquor either from vapors transuding 
from the body of the fetus, or from sweat, or from urine. — 
Others derive it from the brain, the nerves, the glands of the 
eyes, ears, jaws, mouth, and from the serosity of the blood. — 
Some derive it from the manmise of the fetus; — others from 
the little sheaths and porous papilte of the placenta. De 
Graaf alleges that it varies according to the period of gesta- 
tion, but he affirms that it proceeds from the chorion into the 
amnion. BmLOO delineates several small ducts which he 
foimd with the microscope in the umbilical cord. — ^Vieussbns 
in Nov. Vas. Corp. System., observes that it is elicited by con- 
densation from the nerveo-lymphatic vessels of which the 
fetal cutis is for the most part made up, and whence it has 
issued in the form of vapor. [It is elicited, he says, by ex- 
tremely fine and short excretory tubules which come from 
the walls of the nerveo-lymphatic duct, and whose extremities 
end in the cuticle, — ^just like the extremities of the secretory 
tubules of the stomach which arise from its lymphatic vessels, 
and which, woven in with lateral muscular fibres, constitute 
its villous internal surface. It is therefore clear that the aper- 
tures plainly seen in the cuticle when separated from the cutis, 
somewhat dried, and examined under the microscope, are the 
little mouths of the above mentioned excretory tubules which 
occupy the surface of the cutis; the expanded and mutually 
adherent margins of which mouths have been merged into 
the cuticle. Since the fetus swims in a lymphatic and nervous 
juice, it cannot be doubted that the thinner parts of this juice 
are compressed by involving membranes, especially during 
the last months of pregnancy, and also by the motions of the 
fetus, and are thus forced into the excretory vessels already 
described, and from these into the lymphatic ducts of the skin, 
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from which they came forth, and where] the lymphs, being 
again admixed, are expended upon the nutrition of the fetus. — 
Hoffman likewise thought that it was strained through the 
tunics of the fetus, at that time veiy thin and delicate, as 
through strainers, and deposited within the circumference of 
the amnion; but afterwards he changed his opinion, and held 
that it came from the lacun® of the uterus, being conveyed 
through the chorion (I. ii. § 12-15, 18, 19). According to 
Bartholin the allantois is the middle tunic, lying between the 
chorion and the amnion (§ 27). 
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Induction. 

324. The chorion^ amnion^ and placenta, together with the 
umbilical card, thai is to say, in one comprehensive term, the 
secundines, are otdmost instruments which belong properly 
neither to the fetus nor to the mother, but constitute means and 
communicants between the two, to the end that from the macro- 
cosm a new microcosm may spring up into the world. For with- 
Old these secundines there would be no siuJi springing into being; 
that is to say, it would not be possible unless all the things which are 
to be given up for the nourishment of the ojS^spring were first en- 
dosed in an egg. The chorion and amnion therefore stand in place 
of the shell of the egg. The mode in which the springing into be- 
ing is eflFected, is altogether diflferent in the case of the vivipara 
as compared with that of the ovipara; but still in principles 
the two cases coincide. [In the ovipara] whatever the mother 
sets before the fetus is put into an egg, and when the albumen 
and vitellus, — the white and the yolk, — are consumed, the 
formation of the chick is completed and it breaks the shell. A 
similar liquor is also extracted by the fetus in viviparous 
animals, — and this from their blood and fibres. Otherwise 
the mother would have to sit upon her ova, and in the mean- 
time would perform no use to society as a member thereof, 
nor to the home as the mother of a family. This would also 
bring about her death, for she could hardly survive the exclu- 
sion of her fetus; and she would be so big, that her preserva- 
tion would be impossible and she would perish. That the 
secundines are only instruments, is clear from the fact that 
they do not pre-exist in the womb, but grow there, and are 
afterwards separated and thrown aside, new secundines grow- 
ing up afterwards for the next birth. They exist therefore 
solely for the sake of the communication between the mother 
and the fetus, and for the preservation of the latter from all 
external injuries. 
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325. The ovJtmo^ tuniCy namely^ the chorion^ encloses the plor 
centa in its duplicaJture^ and through this duplicature run its 
abundant vessels continuous with the placenta, — very much as is 
the case in the dura mater of the cerebrum. In the duplicature 
of the dura mater are contained the great sinuses; between its 
two layers creep its own proper vessels; and by the side of the 
sinuses, are the vessels that return the blood from the brain. 
A similar arrangement obtains also in other parts. This is 
the reason why the chorion is double. Thus it is enabled suilr 
ably to carry around in a kind of hemisphere^ a coniinuous wave 
of the placental blood, and, in this way, to so dispense the supply 
ffuxt the placenta shdU labor under neither excess nor deficiency. 
By virtue of this arrangement, the chorion is a kind of asylum 
and capacious receptacle for the superfluous blood, in order 
that the placenta may be continually kept in due condition; 
that ia to say, in order that the enclosed embryo may be held 
to drawing off no more than its present state requires. For 
whatever of the blood has once been brought into the placenta 
is thenceforth the property of the embryo and not of the mother, 
from whose further power it is now withdrawn. 

326. By virtue of its circulation through so spacious a field, it 
follows, that the blood can meanwhile be suitably purged; that is 
to say, can expeU its more unclean portion through pores and 
emissary duds, into the adjacent uterus or the cavity thereof; so 
that by this means the placenta projects the grosser part of its blood 
towards the circumferences, and thus casts it out. That the 
chorion is designed for this use may be concluded merely from 
its external surface, which is uneven, scabrous, villous, and 
full of arterial extremities of like characteristics; but the con- 
trary is the case on its internal surface, or that which looks 
towards the amnion, where it is glabrous, smooth, and uni- 
form; and therefore the spring of the liquor amnii does not 
come from this side. Where there is any outflow of liquor, 
there we meet with tubulous roughnesses,^ none of which are 
visible in this part, — ^and indeed the amnion renders this im- 
possible. Moreover, the veins of the uterus which are of 
most ample size, open out by their mouths into the cavity 
of the uterus; for when air is blown into one of these veins, it 

1 Roughnesses caused by the ends of tubes. 
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escapes into the uterus, and when forced in through one of 
their mouths, it is diffused throughout all the veins. The 
same point is also confirmed by the fact of the application of 
the chorion to the walls of the uterus; and also by the very 
substance of the chorion itself, which is of a spongy nature. 
Therefore it is this substance in the placenta, that is to say, 
the part that surrounds the placenta, that draws the blood 
from the great body of the mother, while the remaining part 
rejects the unsuitable portion. By this means also care is 
taken that no sort of flatulence shall accompany the blood 
or its humor, and thus insinuate itself into the infantile body; 
nor shall distend the cavity of the uterus, now that its cervix 
is thoroughly closed up. For nothing is more hostile to the 
formation of the embryo than air, against the afflux of which 
the embryo sedulously guards itself. If this minute world 
be compared with the great world, and a parallel be drawn 
between them, it will be apparent that the central, purest, 
and lightest place, as it were, is in the embryo and its inmost 
part, that is, its brains; and that the outmost region, whither all 
heavy things tend, is that last surface which is formed by 
the chorion. 

327. The chorion olso preserves the delicate embryonic body 
which it encloses, and which begins and grows from the purest 
substances and principles, from all possible external injuries, — 
a function which is also performed by the liquor amnii. These 
external injuries come inmiediately or proximately from the 
uterus, arising from its serums, recrementitious matters, cor- 
ruptions, and flatulent elements that exude through its numer- 
ous open pores, — all which elements if they came in con- 
tact with the naked body of the embryo, might easily break 
up its exquisitely subtle cuticular tissues, especially during 
certain of the more immoderate affections of the mother's 
animus. I say nothing of the most external injuries which are 
wont to befall the uterus from without, such as compression, 
concussion, constriction, falls, etc. 

328. As regards the use of the liquor amnii and the path by 
which the embryo, from its first stem to its last period, receives its 
nourishment, — these are matters thai can never be known except 
from principles; and therefore for a just exploration of these 
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matter 8 f causes must be joined to effects, or effects to causes. The 
minds of the learned are drawn asunder as it were, and dis- 
sentient, on the subject of the liquor amnii; and this not only 
as regards the source of that liquor, but also as regards its 
use, and finally, as regards the path by which the embryo 
receives its nutritious juice. There are many different opin- 
ions; but these I do not desire even to recite, lest I seem by 
their destruction and refutation to pave the way for my own, — 
a course of proceeding which I deem unworthy. For the 
searching out of truer things, experience alone is surely not 
sufficient; but this experience must be associated with prin- 
ciples; and then, from the connection of the one with the other, 
we may be allowed to draw conclusions. First, it is by aU 
means necessary that we know whence and from what elements 
and principles, the embryo, both during the process of its forma- 
Hon and when formed, receives its growth and nourishment; 
thai is to say, that it receives it from the blood dUme, and the spirit 
of the blood. Then we must know what the blood contains, and 
what the spirit is; and how from these, fibres and vessels are formed, 
and from these again every organic thing in the body. Besides 
ffds, we must also know whcd the state of the embryo is when en- 
dosed in the mother^ s womb, and what this state is as compared 
with the state after exclusion from the matrix; and also what is the 
state of its ciUis mOi which the liquor amnii is in immediate 
contact; and, moreover, several other things, all of which must be 
known before anything certain can be pronounced with respect 
to the points mentioned above. The nature of the blood has 
been discussed in Trans. I and II; the nature of the spirit will 
be discussed in Trans. VI, on Psychology.^ The state of the 
embryo has also been investigated [Trans. I, n. 324 seq.], and 
must be investigated again; and also the nature of the cuticle 
or skin,^ and many other particulars which conduce to the 
elucidation of the matters in hand. 

329. From a due examination of these several parts, it follows 
as a consequence, that the embryo derives its nutritious juice and 
the increments of its corporeal life from no other source than the 
maternal spirit and blood. The very pathway of the nutrition 

^ See the work on the Animal Sfqut (in Post. Tr.); cf. n. 10, note. 
'See A. E., Part HI. 
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is plainly visible as lying through the placenta and umbilical 
cord; for this channel is made up of two arteries and 
one vein, to say nothing of fibres. Also plainly visible is 
the pathway from the umbilicus to the liver; from the liver towards 
the vena cava and so into the right side of the heart; thence through 
the carotids towards the brain; from this again by a hind of circle 
into the left side of the heart; and then from this into aU the viscera 
and into the whole compass of the embryonic frame. The like 
is the case in the body after formation^ in tiiai the nutritive de- 
ments pews first into chyle, from chyle into blood, and then from 
blood into the whole of the living bodily system. Thus the one 
only pathway of animal nutrition is by means of the blood and 
its spirit. Moreover, it will be demonstrated thai there is nothing 
in the whole body that gives it any organic form but the fibre; and 
that in the vessel also there is nothing but fibre; also that the sim- 
plest fibre consists of nothing but the first animal essence or sub- 
stance, since the simplest fibre is but the determination of that 
substance; and hence that the fibre which carries the animal spirit 
is made up of simplest fibres, and the fibre which we call a vessel 
and which carries the blood, is made up of these again compounded. 
Thue, excepting the simple fibre, there is nothing formed and 
nothing organic in the whole of the living body. On the other 
hand, the primordial saline and sulphureous parts, that is to say, 
the first elements of the material world, do not enter into the compo- 
sition of the fibre, but only into the composition of the fluid that 
runs through the fibres or vessels. Consequently the purest of 
all the elements of the world, that is, the principles thereof, enter 
into the animal spirit, while the grosser parts, or those of a lower 
degree, enter into the blood; and this in order that the latter may 
contain in its bosom, as in a common treasure-house, whatever 
is required for the various kinds of humors necessary to life, — 
not to mention other uses; that thus the organic animal form may 
be a' part of the ultimate world, and perform its functions suit- 
ably to the ultimate effects of nature. Otherwise its form would 
be a part of the superior aura and an inhabitant of heaven but 
not of earth; inasmuch as its genuine form, that, namely, which 
is determined solely by the simple fibre and consequently by 
the spirituous essence, could by no possibility play the part of 
an inhabitarU of the earth. I have chosen to compress these 
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statements into one compendious fonn, in order that I might 
exhibit from principles alone, whence and of what principles 
the animal body is formed and consequently nourished; namely, 
that the body is formed and nourished principally from the 
blood, which is the treasure-house of all things in its body; for 
without the blood there is no bodily life, and hence neither is 
there any nutrition. These several points have already been 
dealt with in part, and in part still remain to be dealt with. 
When they have been demonstrated, it will follow that there 
is no other pathway of nutrition except through the placenta 
and umbilical cord. 

330. Since, therefore, the blood is the treasure-house of all tilings 
thai are to exist in the body; and since the blood contains within 
it not only the primordial elements whence arise aU the families 
of salts and sulphurs, that is, of terrestrial substances; bui cdso 
and simuUaneously the animal spirit, which, moreover, embraces 
in more fixed form the purest principles of the world, thai is, of 
nature, and, in addition, thai first animal essence which, regarded 
as a stibstance, is termed the soul; it follows thcU the rudiments of the 
embryo conceived from the spirituous seed of the father and 
straightway woven into the most perfect organic forms such as are 
the inmost forms of the cortical glands of the brain, afterwards 
t€dces its increments from the spirit [and blood\ of the mother; and 
this successivdy, first from her spirit and then from her blood, — 
wherein is stored up not only the mother's spirit, bui also the 
other prime elemental parts. Respecting these several points, 
see our Transactions, especially the last or psychological 
Transactions. Since they do not immediately concern the 
liquor amnii, I need do no more than simply adduce them as 
premises to our conclusion. Bui as the embryo grows to its full 
measure of brain and body; and as the little organs of the brain, 
rendered active, begin successivdy more and more to conceive and 
exdude the first and inmost, thai is, the true animal essences; 
then also in part, the embryo begins to provide for itself and to 
co-operate with the mother, — receiving from her, accessory and 
terrestrial parts and a constantly decreasing quantity of spirits* 
And then, UtUe by litUe, the embryo is left to itself and its own 
principles; and thus, little by little, it struggles to escape from the 
prisonrfumse of the womb. Such are the points to be pre- 
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mised. Let us now advance to the liquor amnii, its origin 
and use. 

331. From the above cansideraiions it now follows, thai the 
liquor amnii can never originaie from the secretion of the outmost 
tunic or chorion, nor of the amnion itself; nor can it come from 
the bladder by way of the urachus. For the chorion is the ovir 
most tunic of all, irrigated by nothing but bloodvessels. Exter- 
nally it is scabrous and as it were villous; there also it is spongy ^ 
while on its inner surface it is smooth and polished. Further- 
more, continuous with this tunic and closely united to it, is the 
amnion, in which no vessels ham ever been seen, sHU less excre- 
tory vessels, or tubules leading from the deep parts of the chorion; 
but the passage from the chorion inwards is dosed, and this in 
order that no grosser and unclean part of the blood may insinuate 
itself into that interstice, and seriously wound the tender tunic 
of Uie embryo, and thus break up the work of formation. Nor 
does the urinous liquid escape into the amniotic cavity; for in man 
the urachus is impervious, and even if pervious, it never opens 
into this cavity, but, in brute animals, into a particular tunic 
called the aUantois or tunica fardminalis, which draws in and 
stores up the whole of this foul material. In man the bladder 
is closed, and sometimes distended with a kind of urinous 
or rather serous humor. Nor is the urachus pervious, and 
even if pervious, it never opens into this cavity, but into the 
chorion; while in brute animals it opens into a particular tunic, 
the allantois, which is large and capacious enough to hold 
this humors. The reason of its presence in brutes, seems to 
be, that brute animals arrive more quickly at maturity, both 
in the womb and outside the womb, and therefore more quick- 
ly attract the unclean blood and serosity of the mother; and 
when the blood is thus impregnated, the whole of this serous 
portion cannot be so quickly expelled through the pores of 
the chorion but that it also passes by way of the bladder and 
urachus. But it is different with the humor attracted by the 
embryo, which latter commences its web from more internal 
origins and proceeds from its first stem with greater slowness, 
and then for a longer period requires none but the purer 
essences, and rejects the grosser, — a circumstance that arises 
from the modes of the cooperation mentioned above. 

298 



Digitized by 



Google 



THE CHORION, AMNION, AND LIQUOB AMNII 332 

332. Therefore, since the human embryo grows up more slowly 
even from its first stem, and successively milks out the maternal 
juices according to the reqtiirements of its formation, appropric^ 
ting to itself those that it milks out, and sending hack into the 
mother's veins by way of the chorion none but the grosser portion; 
and since the infant over'-greedily imbibes those juices, and never-- 
theless they suit its blood; it follows, that, following the natural 
circle, — which exists also in the fully formed infant, — it expels 
towards the circumference of its body, that is, towards the cutis 
and cuticles, every portion of which it has no need. It does this 
by means of hosts of little arteries, namely, by those little mouths 
that open out in such copious abundance on its delicate skin. 
Thus it reserves for future use, (ill thai portion of which it has no 
present need; to the end, namely, that it may provide for itself for 
the coming periods, and may gradually accustom itself to live on 
its own resources, — gradiuiUy, that is to say, in proportion c^ it 
puts on the wiU to assert its own liberty, and to free itself from 
the mother and Oie captivity of the womb. That the serosities of 
the blood axe banished to the cuticles is also a matter of the 
commonest occurrence in the fetus after birth, and also in the 
adult. As to the nature of that material which exudes from 
every least part of the body in the form of sweat and insensible 
perspiration, see the works of the anatomists; see also above 
in the Part on the Skin.^ Since the skin of the embryo is 
exquisitely delicate, with pores everywhere open and with so 
great an abundance of vessels that the cuticle is almost en- 
tirely red; and since the urachus is not pervious, nor are any 
but heterogeneous elements sent away through the chorion, — 
and even here the better essences are being continually brought 
back by the l3rmphatic vessels; and since, furthermore, the 
infant lies in a perpetual bath; what then is more in harmony 
with the order of nature, — ^an order which is evident in adults 
also, — ^than that, in the case before us, a sweat should exude 
from the circumference of the embryonic body? That all the 
matters taken in by the embryo are its own property, see 
above [n. 303]. I see also that Vieussens and other writers 
assent to these views [see above, n. 323]. Nor perhaps can 

1 Cf. n. 14, note; and see 2 A. K. 478-479, 493, 605, 506, 508, 510, 
n. 470 9eq; particularly n. 475, 511. 
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it be denied, that there is also some exudation of this humor 
through the cord, — ^that is, if Bidloo's statement [n. 323] be 
correct, namely, that little open mouths are found there; but 
such exudations would come only from the arterial capillaries 
which occupy the surface, while the veins have an intermediate 
situation; in this place, moreover, the chorion is closely con- 
joined to the amnion. But I leave this point in abeyance. 

333. Since therefore so considerable a quantity of liquid is 
collected between the amnion and the tender Utile body, it follows 
by virtue of the order of nature exhibited in adults, that when the 
embryo requires less of alim^entfrom the mother's stare, it feeds on 
this its own liquor; and thus provides for itself from the stare 
that it AcM collected, and by degrees begins to take its own counsel 
for its life. This is the ordinary state that obtains in adults. 
For through the cuticles we not only reject sweats and serosi- 
ties, but we also attract abundance of dews, and this solely ac- 
cording to the changes of the state of our animus and body; 
see above, in the Part on the Skin.^ This state is also changed, 
both in the embryo and in the mother. Were the mother to 
give to the now maturing fetus its whole supply, the supply of 
her blood would scarcely suflBce; for in proportion to the growth 
of the fetus itself, so also grow its needs. Thus when it draws 
from this liquor, it draws from a kind of lake. That the state, 
both internal and external, is changed, follows from the fact of 
the vital motion of the fetus, and its self-action in the womb, 
and also from the distension of the space between the amnion 
and the body, and from the reaction of the uterus, the peri- 
toneum, and the muscular substance of the mother's abdomen. 
And so, for gravid and pregnant reasons, the fetus is now con- 
strained to make a change. 

334. In conHrrruslion we have the character of this liquor, in 
thai it is pellucid, not aqueous but glviinous; not urdike the fluid 
albumen of the egg from which the chick gets its nourishment. 
The nature of this humor is not only evidenced by chemical exami- 
nation, bvi is also indicated by the envelopes wherein it is con- 
tained. For the amnion is a delicate tunic, and likewise the 
cuiicU of the fetus; and in these tunics, according to a general 
rule, no other than a corresponding liquor can be enclosed. This 

^ See references n. 334, note 3. 
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juice is of such a nature that it contains the elements of the blood 
mixed with aqueous humors. And therefore when the embryo 
puis forth spirituous essences from its oum laboratories, and the 
other essences are taken in from this liquor, then blood is pro* 
duced; just as it is afterwards produced from the nurse^s milk, 
which possesses similar parts [as the liquor amni{\, that are homo^ 
geneous with the blood and proper to it. Thus at last the infant 
becomes accustomed to take courhsel for itself without the aid of 
the mother, and to prepare its own blood, in order thai it may be 
in a state of separation and exclusion. The reader will find 
these particulars explained in another place.^ A comparison 
with the egg is especially applicable here; for the chick draws 
the finer and spirituous essences from the albumen, and lastly 
from the vitellus or yolk; and when these are consumed, it 
makes effort to come forth. In respect to the composition of 
the blood, this requires the true spirituous essence, and, in addi- 
tion, material elements. Both these are now at hand as the 
fetus' own property, — the spirituous essence from its own brain, 
and material elements together with aqueous vehicles from 
this environing lake. Nor is there anything to prevent the 
fetus from drawing a part of the same liquor through its mouth 
and oesophagus.' For if the lips be parted, then the mouth 
is open to the reception of this humor by which it is surrounded; 
and therefore the humor may pass into the veins by this path 
also; but the veins found in the stomach, — an organ as yet al- 
most closed, — are fewer in number than the veins of the cuticle. 
That our purest noiurishment is effected by means of the 
cuticles, and that from here it passes immediately to the brain, 
see above in the Part on the Skin;* to the reception of which 
nourishment the infant thus accustoms itself in the womb. 
Something of the same kind occurs here as in many insects, 
such as bees, etc., which lay up a store for future use. This 
provisioning, being attributed to instinct, is therefore attri- 
buted to, as it were, no cause at all. And yet it openly shows 
that the soul is an entity of a higher world, — the soul of animals, 
an entity of higher nature, and the human soul, an entity of 
heaven itself. And it further shows that it is this soul that 

^See above, n. 305. * See 2 A. K. n. 492, 504, 506, 

< See App. n, 3. 508, 509, 511. 
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commands all these fates, and prescribes the lots; and that 
it contains in the present, the whole series of formation, and 
all things, both present and future, that can possibly pertain 
to the state of its bodily life. But the possession of such a 
nature by the soul cannot come from herself universally; but 
there must be some imiversal ens that perpetually flows in, 
and to whom belongs the continual gifting of the soul with 
this faculty. The providence of which we have spoken may 
indeed be given to the soul as its own property, inasmuch as 
it receives it from a more imiversal ens; just as thought is the 
property of the mind, when yet it receives the faculty of 
thinking from its soul; and as sight is the property of the eye, 
when yet the eye receives the faculty of seeing from the internal 
sensory. The case is the same with these powers as it is with 
instinct. The representation of all things that pertain to the 
process of formation, is the property of the soul; but it re- 
ceives this faculty from the universal, that is, the Divine 
Spirit. This will be more clearly evident, when we come to 
treat of the influx of superior entities into inferior. Some- 
thing of the same kind also occurs in the formation of the in- 
fant. The maternal body is its universal world which gives 
to the embryo the faculty of forming itself, but the formation 
itself belongs to the embryo and its own soul; for whatever it 
receives universally, it claims as its own, and completely appro- 
priates. From these positions it follows that the liquor ammi is 
genuine chyle, or, that it contains the parts that genuine chyle 
should contain; thai is to say, the veriest essences out of which the 
blood is to be prepared. Next after it comes the milk which is 
emulged from the breasts. 
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CHAPTER XVII 

The Umbilical Cord. 

335. Heistbr. {Campend. Anat.) The umbilical cord is a 
structure twisted like a rope; as thick as a finger or thumbs- 
made up of one vein and two arteries called the umbilical 
vessels; surrounded by a common membrane, thick but soft 
and as it were spongy by reason of its nimierous cells filled 
with a limpid glutinous liquor; continuous with the amnion. 
It begins in the placenta by many venous and arterial roots; 
and ends in the umbilicus or navel of the fetus. It is two, 
three, and sometimes four spans long. (n. 244.) 

336. Bartholin. (Anatome.) The umbilical vessels are 
covered by a kind of common coat or crust, which not only 
invests all the vessels, but also distinguishes them from each 
other. The umbilical vein is much larger than the artery 
and passes through the double membrane of the peritoneimi. 
It is inserted into the liver through a considerable fissure, and 
[in the other direction] it passes outwards through the umbili- 
cus or navel, sometimes single sometimes double, and divided 
into two branches. From the navel it goes over the breast, 
and thence proceeds obliquely to either the right or the left 
side of the throat and neck. From here it sometimes winds 
round to the back of the head, then along the middle of the 
forehead, and so gradually reaches the placenta; sometimes 
it goes round the neck and then runs at once to the placenta. 
The umbilical vein exhibits several very conspicuous nodes. 
The two arteries are inserted into the iliacs, and run to the 
placenta together with the vein. These arteries do not join 
the arteries of the uterus, according to the most positive ob- 
servation of Arantius. I have often pressed the turgid vessels 
with my finger, and observed that the blood could be easily 
driven from the vein towards the fetus, but not to the placenta, 
where the nodules resisted like valves. On the other hand, 
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the blood could readily be pushed from the artery uxto the pla- 
centa. The same thing was manifest with ligatures [for 
when the umbilical arteries of a living fetus still adherent to 
the mother, were tied, a pulsation was observed in that part of 
them which lay between the ligature and the fetus, but none 
in the part between the ligature and the uterus]. For the 
sake of this motion the venous and arterial branches are 
joined by anastomoses within the placenta [in order that there 
may be a prompt return of the blood running back from the 
little arteries to the little veins]. Sometimes the little branches 
of the veins and arteries mount over each other crosswise, 
both internally and externally; sometimes they are joined to 
each other by insertion; sometimes they come together at the 
sides; and sometimes they are twisted together in a spiral 
manner. The minutest branches of the vessels are put to- 
gether to form larger branches, imited in like manner but by more 
blunt anastomoses, imtil the arteries are reduced to four 
branches and the veins to two, which at last combine into 
trunks sui generis, and emerge from the placenta. The arteries 
surround the veins, in part accompany them, and in part run 
alone. Outside the umbilicus and placenta these united ves- 
sels as they advance in the cord, are twisted together in a 
remarkable manner; their circumvolution however, is for the 
most part so arranged, that from the spiral gyration of the 
lesser cord a larger cord is produced which presents gyring 
channels like those in the horn of the unicorn, as can be plain- 
ly seen by holding the cord up against the light. We have 
further to notice in the circmnvolution of the cord: [1] That 
in the vein are seen nodules in spots, rising from the blood 
appearing through the thin and pellucid tunics. This is not 
the case in the arteries. [2] At a span from the conjunction, a 
very remarkable texture is seen, and a rougher and as it were 
confused contortion. [3. In the external coat of the cord are 
seen an infinite number of longitudinal incisions like little 
lines impressed on the surface; on the outside they are tinc- 
tured with blood, like those seen in the cerebellum.] The 
cord is of the thickness of a finger; when dried it becomes 
thinner. At the birth of the child it should be tied, and then 
cut off an inch and a half from the ligature. The portion that 
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is left then dries up and separates; but the time of this separa^ 
tion is variable. The umbilicus thus formed and consolidated, 
is covered with a robust skin or cutis which is capable of un- 
mense distention. In some subjects the umbilicus is pervious. 
[When purgatives, to exert a sedative effect upon hysterical 
sujfferingS; to kill worms, etc., are placed upon the umbilicus,] 
it opens in an insensible manner. After birth, the umbilical 
vessels degenerate within the abdomen into ligaments, — ^the 
vein into the hgaments of the liver, and the arteries into the 
lateral ligaments of the bladder. (Cap. xxvii. p. 310 seq.) 

337. ScHURiG. {Embryologia,) Verheyen: I saw on the 
sides of the umbilical vein, certain whitish and hardish bodies 
running out like threads through the whole of the cord. These 
bodies, he says, look like nerves. (I. iii. § 10, p. 82.) That 
there are many nodes in the cord is testified to by niunerous 
writers. From these nodes midwives make auguries, but, as a 
fact, they are nothing more than the twistings and circumvo- 
lutions of the umbilical vessels (§ 11). De Graaf: It is a 
stupid midwives' tale that the penis will be larger if the umbili- 
cal vessels are not tied close to the umbilicus (§ 13). In a 
fetus one month old the cord is scarcely longer than a finger- 
breadth; but about the time of birth it is about the length of a 
Paris elU (§ 14). Riolan: Sometimes, from the looseness 
of the cord, the fetus so turns and twists about, that a knot is 
tied in the middle; this usually results in the atrophy and death 
of the fetus, due to the cutting off of the channel of nutrition; 
similar knots, however, are also observed in living fetuses. 
Mauriceau relates two cases of knots in living fetuses; and 
Schurig himself tells of one. Sometimes the cord is too long, 
sometimes too short (§ 16, 17). A case is mentioned where 
the umbilicus was lacking, but its place was supplied by the 
insertions of the umbilical vessels in the base of a kind of 
tiunor, where a portion of the cord was seen, boimd down in 
the ordinary manner (§ 18). A double cord has been also 
observed, respecting which see John William Riva, and other 
writers (§ 19). 

^ A Paris ell is a little over three the oord ranges from five inches to 
feet seven and a half inches. Ao- about five feet, 
cumulated experience shows that 
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Induction. 

338. The two tunica caUed the chorion and amnion, appear to 
be the first bom tunics of the ovum itself (which also is surrounded 
by litUe tunics), and to be afterwards increased in thickness and 
capacity according to the incremenJt of thefetu^ they enclose. Thus 
80 long as the fetus is within these membranes, it may be said 
to be concealed in its oviun, in ahnost the same manner as the 
chick in its egg (ovum). The whole difference arises from the 
fact that the chick possesses the whole of its food supply 
enclosed within the egg, while the embryo or vivipara draws 
this supply from the storehouse by which it is surrounded, 
that is to say, from the broad expanse of the mother. Hence 
the chorion is a spongy and soft tunic, whereas the shell of the 
egg is hard; and the amnion corresponds to the delicate philyra 
or skin found within the shell. But there is a difference be- 
tween the albumen of the egg and the liquor amnii of the fetus; 
for the albumen contains at the same time both the posterior^ 
and also the spirituous essences of its chick, while the liquor 
anmii contains only the posterior essences, those, namely, 
which are conducive merely to the manufacture of the blood. 

339. The umbilical cord seems moreover, to Jiave existed prior 
to coruxption, and in the primitive ovum itself, but to have there 
been merely a continuation of the inmost tunic, and therefore 
also, it is still cotinuous nwith that tunic, thai is, with the amnion. 
BvJt before conception, it seems to have been only a minute tvbvle, 
devoid as yet of fibres and of its arterial and venoiLS vessels. For 
while it lay in its first intestinal bag, namely, the corpus luteum, 
or was applied over it, it seems to have served as a pore or 
passage for the juice or albumen contained in the ovum, and to 
have been continuous with the inmost timic of that ovum; per- 
haps also to have served as a sort of exceedingly fine filter for 

^ The Latin here is primus (firat), but this seems evidently a slip for 
posterior. 
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the influent juice which was first secreted in the corpus luteum, 
and was thus proffered to the ovmn. But on these points 
nothing very certain can be conjectured, except to some little 
extent, by analogy and by reasoning from things visible. 

340. Wherefore all this apparatus, or these eecundinee, seem 
primitively to have been the property of the mother, but not of the 
embryo, since they existed b^ore its conception. Afterwards, 
moreover, the umbilical vein itself seems to have come from the 
substances of the mother. As experience also testifies; for the 
inmost tunic of the uterus applies itself to the placenta, and 
passes thence, abnost in the manner of twigs or offsets, to the 
branches of the vein, and finally to the vein itself; see above 
[n. 312]. Thus the whole extent of the cord, from its union 
with the placenta all the way to the liver of the infant, seems 
primitively to have been the mother's; for this path is the uni- 
versal one; that is to say, by this path is determined the uni- 
versal influxion which comes from the mother. Bui all the 
other parts of the secundines belong to the embryo; that is to say, 
the fibres and the arteries, which in process of time so increase and 
so take on forces thai they finally claim to themselves all power of 
action and wrest it away from the mother. In this way, that be- 
comes the property of the embryo which was first the property of 
the mother and woe afterwards held in common with the mother. 
See above [n. 324], and also what follows. 

341. The umbilical cord is inserted in the middle of the embryo 
and as it were in its middle focus, that is, in the umbilicus or 
navel, which stands at an equal distance from the highest parts 
and the lowest, or in the middle between the hypogastric and the 
epigastric region. And when it has been inserted at this point, it is 
conveyed in the first instance to a place of the Utmost quiet, that is 
to say, to the bladder, and from there, as from a kind of a center of 
rest, towards the liver. That the bladder is a place of the utmost 
tranquillity, and as it were the center of all the abdominal 
viscera, which, relatively to it, may be said to be placed in the 
circumference, see above in the chapter on the Bladder.^ 
Hence from the path of the cord through the body of the embryo, 
we may conclude as to what is the axis of the whole body, and 
particularly of the lower part of the body; for the cord runs 

^ See 1. A. K, 300 aeg., particularly n. 301 and note f, 302. 
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only through the axis. But as regards the relation in which 
all the other viscera stand to this axis, this is a matter not 
easily understood unless we first investigate the perfections 
of superior forms, of which we treat in a special doctrine.^ 

342. The ovimost tunic of the cordy which is continued from 
the amnion, the moment it touches the embryo or its umbilicus, 
is continued to the whole of its cuticle, and afterwards to the peri- 
toneum; consequently it is continuous with aU those membranes 
that surround the fetus, and thtis by means of the arterioles, with 
the cerebrum, cerebellum, and both medullas; thai is to say, with 
aU the active principles of the new embryo. See what was said 
above on the subject of the skin;^ to wit, that there is an imme- 
diate communication between the cuticle and brain, since by 
this channel the animal draws in the purest elements of which 
the animal spirit, so far as regards its corporeal part, is com- 
posed. And if it is continuous with the brains and medullas, it 
is also continuums with each single fibre. In other words, by 
reflexion from the brains, it is corUinuous with the whole organic 
system, which is a co-ordination buiU up of nothing but fibres. For 
there is nothing in the whole body which does not take its 
origin from fibres; and in that it is an animal organism and a 
form, it comprises nothing that it has not received from the 
fibres and their spirit. See above [n. 309, 329]. 

343. Besides this communication with the fibres, which is an 
oblique communication, there is also one that is more direct. 
For (he fibre brought forth from these its springs, first projects 
itself in luxuriant abundance into the whole compass of the body; 
and then by perpetual anastomoses aU (he way to (he placenta, it 
communicates vnth (he fibres transmitted from the embryo (hrough 
(he umbilical cord together with the arteries. The luxurious 
abundance of the nervous fibres sent out into the cuticular 
circumference of the body, is shown in the plates of Eustachius.' 
In fact, this circumference is ever3rwhere beset with them in 
infinite numbers; for it is these fibres conglomerated into glands 

^ See the Fibbb, n. 255 seq., "On and XXIII, which exhibit reepect- 

the Degrees of Form." ively an anterior and a posterior 

' Cf. 2 A. E., n. 504, 508, seq. view of the human body, showing 

* The reference seems to be to the immense abundance of the 

Eustachius' Anatohia, Plates XXI cutaneous nerves. 
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and vessels, that constitute the very substance of the cutis. 
In the first period of formation, all things pass directly from 
firsts to outmosts. Relatively to the first, however, the out- 
mosts, apart from the intermediate, are not the last things of 
the order, but are the next or proximate; for the cutis is ex- 
quisitely tender, particularly in the embryo, and therefore it 
is the next degree. That the membranes are the first parts 
that are visible, and that within them, in due order, are formed 
the viscera according to the ratio of the use, is clearly appar- 
ent from the anatomy of the infant in the ovum and the chick 
in the egg. And therefore in addition to the oblique communi- 
cation spoken of above [n. 342], there is also a direct commimi- 
cation between the umbilicus and the fibres of the cord. Bar- 
tholin seems to think that he has observed these fibres, where 
he says ["In the external coat of the cord I have seen an infi- 
nite number of longitudinal incisions like little lines impressed 
on the surface" (n. 336)].^ Moreover, where there is an artery 
there also is fibre, for the first and inmost coat of the artery is 
fibrous. This part, therefore, is proper to the embryo. And if 
we may judge from the adult, it is only the fibre of the embryo's 
cerebrum, medulla oblongata and medvJla spinalis, and not the 
fibre of its cerebellum, that appears to pass into the cord; and in 
fact, in view of the communication, almost the whole of this fibre. 
For the fibre of the cerebrum and of the two medullas passes 
especially into the cuticular circumference, and for this reason 
also it is, that the cutis is so exquisitely sensitive. The cutis 
also it is that passes into the organs of taste, smell, and in part 
also of hearing. On the other hand, the fibres of the cere- 

>In the original, Bartholin's have added to our author's ana- 
words are represented merely by tomical citations. It is possible 
two dashes, indicating that the that the word, ''Bartholin" in the 
quotation was to be inserted later, text is a slip for " Verheyen, " whom 
The citations from Bartholin pre- our author quotes at the begin- 
fixed by our author to the present ning of the chapter, as saying that 
chapter, do not seem, however, to he had "seen on the sides of the um- 
contain anything applicable to the bilical cord certain whitish and 
text; and the same remark holds hardish bodies running out like 
good of the whole of Bartholin's threads through the whole of the 
chapter on the cord, with the ex- cord," — ^which threads, he says, 
oeption of the passage which we look like nerves (n. 337). 
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bellum,* that is, the fibres of the mtercostal nerve and the par 
vagnm, pass especially into the interior viscera, which are 
destitute of sensation. This is the reason why, agreeably to Mai- 
pighi's experience, the cerebellum^ comes into existence later, 
that is to say, after the cerebrum.* 

344. The card is also continued from the arteries of the whole 
embryonic body^ and conseqaerMy, by this path, also from its 
fibres and its sanguineous system. For the two umbilical 
arteries come off from the iliacs, that is, from the first bifurca- 
tions of the aorta, and this in order that the conununication 
may be rendered surer and larger. By the pathway of these 
arteries the cord also conmiunicates with the cerebrum, for 
the last branches of the arteries end in the cortical substances 
of the cerebrum. See Trans. I [n. 234], and II [n. 111-116]. 

345. Therefore there is nothing in the embryonic body, from 
its first things to its last, that does not communicate wOh the 
umbilical cord, and by ihis means vrilh the placenta. Thus the 
communion so extends to the single parts, that in the whole embryo 
there can be no change of state, but is at once communicated to 
the placenta. For whatever arrives at the beginnings of the fibres, 
arrives at so many minute and inmost sensories; consequently 
every change of state in the embryonic body is brought to the 
placenta as though actually present there, and the placenta is bound 
at once to put on a corresponding state. Yet there is no sensation 
such as is experienced in the waking state after birth, but a seTtr- 
sation like that of the cerebellum relatively to the viscera to which 

^ The Latin here is cerebrum — ^a cerebellum. His words are: "After 

slip for cerebellum; see n. 360, and two days the chick was furnished 

Pebiosteum, n. 4. with vesicles representing the cere- 

* See Malpighi's latest observa- brum; to these was added the cere- 

tions on the formation of the chick, bellimi together with the spinal 

which he published in a letter to marrow.'' See 1 E. A. K., n. 243, 

the Royal Society, dated Oct. 1672, where our author quotes portions 

and entitled De Ovo Incubato. At of Malpighi's observations. See 

the end of the first day Malpighi also n. 242 of the same voliune 

observed three vesicles which were where citations are made from 

the primitive brain. At the end Malpighi's first and more detailed 

of thirty hours he noticed two ad- observations, undertaken earlier 

ditional vesicles, and at the end of in the same year (1672) and pub« 

forty-eight hours he intimates that lished under the title De FormaHone 

these latter vesicles constitute the PuUi in Ovo. 
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its fibres go; thai is to say, a sensation which does not reach any 
distinct idea of the mind, and which therefore is called natural 
instinct. For while the cerebrum lies still closed up, — ^its 
interstices unopened, and at the same time the lungs not 
breathing, — all things are as it were in the deepest sleep and 
live imder the auspices of nature; and nature acts from inmost 
things towards outer, but not from outmost to inner, or from 
the external senses to the internal, as in the waking state. 
This latter state is perverted order, unless it be constantly 
kept as it were passive imder the auspices of the internal 
senses. When we act upon interiors actively, our life is indeed 
rational, but it is much more imperfect than the natural life; 
for as a rule, the natural progression and order is then greatly 
perverted. 

346. LasUy, the cord is contimied to aU the abdominal viscera 
by means of the peritoneum. For it follows the peritoneum all 
the way to the bladder, and in this way clothes the bladder. 
As to the maimer in which the peritoneum communicates with 
the viscera enclosed within it, see above.* 

347. But the communication of the embryo toith the mother is a 
somewhai cbliqae communication, namely, by the umbilical vein 
with the liver y and then, by a certain venous duct, unth the verui cava 
and the heart; so thai a large part of the liver itself seems to be 
attributable to the maternal fibre. Yet there is no direct com- 
municcUion between the mother and the active principles of the 
embryo, thai is, its cortical substance, but only an oblique comr 
municcUion and one that is effected by contact. This follows not 
only from the connection of the parts, but also from the effect 
of the mother's imagination, which, unless it be excited to the 
highest pitch, has no sensible communication with the embryo 
[n. 313, 327]. 

348. But this communication gradually decreases even to ob- 
litercUion, and little by little, the embryo is left to itself, its own 
nature, and its own principles of life and motion. On these 
subjects see what has been said above [n. 329, 334]. And 
finaUy it is completely obliterated; and then all the force comes 
from the embryo itself as its own proper possession, — a force of 
such nature, that it can be separated, and the infant left to 

^C/. lA.K.,n.320«eg. 
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itself. This may indeed happen a few months before the time 
of parturition, as is evident in the case of fetuses bom at six, 
seven and eight months/ which nevertheless live and grow up. 
But in regard to the degrees of natural diminution and separar 
tion conclusion can be made only from the effect, and, to some 
little extent, from causes also, — as when the fibre of the cere- 
bellum passes over into the liver, and the umbilical artery 
begins to dominate over the vein, and itself dispose the several 
parts so that they shall be rightly ministered to by the pla- 
centa. After the birth, however, aU particulcar communicatian 
between the body and the umbilical cord is lost, — though a uni- 
versal communication sHU remains; and therefore the cord solidir 
fies and degenerates into ligaments. The part of the cord that 
is cut off [and remains attached to the umbilicus] dies of itself, 
and falls off a few days after birth; and then also perishes the 
arterial communication and thus the nervous; for the infant 
then looks only to itself and its cuticular periphery with the 
viscera enclosed therein, and not to any extraneous placenta, 
nor, by means of the placenta, to the mother. 

349. Since therefore the fibres of the whole embryonic body, 
and also its bloodvessels, regard the umbilical cord as a middle 
axis; and since through this cord they aim at the plcLcenta cts 
their ultimate term, it follows thai the embryo according to its 
every change of state, by means of the umbilical cord so disposes 
the placenta, that the latter supplies itself with that precise quan-- 
tity and kind of fluid which the state of the body demands. For 
the placenta is nothing Imt an expansion of the umbilical vessels, 
and siuh is the communication between the two that the one is 
absolutely communicated to the other. That the placenta is an 
expansion of the vessels of the umbilical cord, is evident from 
its anatomical description; for the arteries therein, as well as 
the veins, expand separately and split into the finest threads. 
The arteries also unite with the veins in divers ways, namely, 
according to Thomas Bartholin, by application, by anasto- 
mosis, by moimting over each other, and by insertion both 
oblique and direct [n. 336]. In this way it is disposed in accor- 
dance with every state and change of state in the embryo; which 

^The text here says, "Seven, eight and nine,'' — ^whioh appeazB 
to be a dip. 
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state is communicated to the placenta by means of the fibres and 
arteries. Thus from this store in the placenta, blood or nutritious 
juice is communicated to the embryo according to its every need; 
and from the universai store in the mother, it is supplied to the 
placenta in successive order. All these are consequences fol- 
lowing from the connection of the parts. For since every 
change of state is communicated to the placenta (see above 
[n. 349])y and since the placenta draws the whole supply from 
the mother when it feels the general need, it follows that the 
connection is of such a nature, that the embryo conmiands 
the placenta and by this means the mother. Thus every 
want is supplied. But to deal with all these points in full 
detail would require many pages; for we should have to ex- 
plore the connection of the several parts in the embryo, cord, 
placenta, and uterus. The existence of a connection and com- 
munication of the kind in the cord and placenta is evident 
enough, for in both, the artery communicates with the veins, 
though in different ways. Whatever comes in contact with 
the embryonic body, brings to the principles of the infant a 
highly exquisite and inmost sensation; and according to the 
knowledge thus brought in, the soul of the infant makes suit- 
able disposition, — ^yea, and clearly takes note to the end that 
it may make such disposition. If these particulars are duly 
considered, we shall be able to some extent, to search out the 
rationale of the influxes and harmonies, and the mode in which 
they are co-established, both between universals and their 
singulars, and mutually between universals themselves. But 
this matter is too deep to allow of being delivered thus slightly; 
for we do not learn from bare exposition, but from confirmation 
arising out of facts and the collation of many experimental 
observations; and in the present state of our ignorance this 
would require pages, nay, and also doctrines. 

350. Tfie cord is as it were the rudder and helm, and the em- 
bryo the manner that governs it and thereby so directs the vessel 
of the placenta as to bring it into a state corresponding to its own, 
and this, by a government that is inmost, mediate, and outmost. 
For all communication of the embryo with the secundines, and 
by these means with the uterus, is effected by means of the 
umbilical cord which occupies the place of the hekn; for its 
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expansion is the placenta, yea, and also the tunics, that is, 
the chorion and amnion.^ All these are to be regarded as 
continuous peripheries, or as surfaces, and the cord as the 
axis. The inmost communicaHon and correspondence between 
the embryo, the placerda, and the uterus, is instituted by means 
of the fibres, which are prior and anterior to the vein and arteries 
and throi^h which is transmitted the genuine spirit or the prior 
essence of (he blood. The fibres have been treated of above 
[n. 302, 339], where it was shown that fibres enter into and make 
up the primitive cord, and that the spirit builds up the purest 
organs. The mediate communication or correspondence is 
instituted by m^eans of the blood both venous and arterial. The 
blood comes next in the order of succession; for the arterial 
vessel is made up of nervous fibres, and the blood itself prin- 
cipally of spirit, see Trans. I [n. 91-96, 472]. Hence this 
communication is the next in order; for an entire series is 
required before the communication is perfected. The out- 
most or last communication or correspondence is effected by 
means of the external governance of the umbilical cord. For ihis 
cord is determined in such a manner that the embryo is enabled to 
direct the placenta according to every general change of state, 
causing it to supply the precise quantity that the common state 
requires. The embryo seems to manage this helm in a general 
manner, not with its hands but with its neck. For the umbilical 
cord follows the middle of the breast and applies itself to the 
neck, running at last towards the forehead or head and so to 
the placenta; sometimes also it curves round the neck [n. 336]. 
The embryo also makes various movements, and as it were 
changes its places, — ^and this, as it seems, solely for the pur- 
pose of guiding this hehn in a general manner, namely, by 
pulling on the placenta or letting it go, according as it is re- 

^ The Latin is Nam expansio est translation is based, namely, Nam 

placenta, imo etiam expansio tuni- expansio est placenta, imo etiam . . . 

carum, seu chorii et amnii, (For tunica, etc. Perhaps, however, 

it is an expansion of the placenta, extensio should be read for ex- 

yea, and also of the tunics, that is, pansio. In that case the passage 

of the chorion and amnion.) This would read, *^Fot it is an extension 

is contrary to our author's state- of the placenta, yea, and also of 

ment in n. 349, 351. We therefore the tunics, that is, of the chorion 

suggest the reading on which the and amnion." 
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quired to supply more or less of blood, or to draw more or less 
from the womb. This appears to be the reason of the many 
variations and sensible motions observed in the embryo; also 
of the twisting of the cord, and of the nodes found therein; 
sometimes also, it passes roimd the fetal neck, almost as 
though it wished to strangle the infant in its coil. By these 
means the controlling of the state of tension is carried farther 
forward and done in greater detail, in order that the embryo 
may govern the cord according to its own state. It is this 
gavemmerU, therefore, thai seems to be the cause of the many and 
varUms motions made by the embryo in the womb during the last 
months of gestation; and the cause also of the nodes often seen in 
the cord, and moreover of the twisting of the cord round the neck, 
and of the variety in its determinations during its course from 
the placenta to the umbilicus. This follows as a consequence 
from what was said just above. 

351. But these several operations could not be carried on urith- 
out an active force, nor consequently without motion. The active 
force belongs to the embryo, — namely, the first force, acting through 
the fibres, the second, through the arteries and their pulsations, 
and the third, through the leadingstrings of the cord itself. But 
the several principles of the activity are the property of the embryo 
itself and not of the pregnant mother. There is no room for 
doubting this, so far as regards the fibres and the passage of 
the spirit through them; for there is nothing that is truly animal 
or animate except the fibre. So likewise as regards the pulse 
of the arteries, which is communicated to the whole placenta 
into which the arteries expand; for the placenta is an expan- 
sion of the arteries and vein of the cord. It is therefore the 
system of the embryonic body that requires more or less of juice, 
and juice of a precise quality, — namely, that thirsts and hungers 
for it, and demands and invites it. Thus all is in a kind of 
equilibrium, and hence the dispensation of the several supplies 
arises solely from the need of the particular and universal 
state. 

352. That all these operations may be carried on by a kind of 
spontaneous effort and in an order m^ highly suitable to nature, 
Ae purest essences oftheblood, nay, and the blood itself, — we mean, 
the purer blood, — do not run through the body in straight linee 
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biU by a kind of perpetual circulation. For the veriest form of 
the purer parte is the perpetuo-circtdar or spiral, and wherever 
a fluid has the freedom of determining its path according to the 
form of its own fluxion, thai path will be according to the form 
inherent in the parts of the fluid, — parts, a volume of which de- 
termines itself through a course of fluxion by virtue of established 
laws of nature. This is a fact which we meet with everywhere 
throughout the entire organic body, Thu^ all resistance is taken 
away and the blood then flows of its own nature. That the umbi- 
lical cord is twisted into perpetual spires, and this naturally, is 
evident as an anatomical fact. That such a g3rre was insti- 
tuted from the very beginning, is plain from the first intestinal 
body, the corpus luteum, which is twisted into gyres of the 
kind; likewise from the several parts of the body, which as it 
were love this kind of circumgyration; nay, and also from 
the little arteries, which, as shown by the microscope, are 
curved into similar perpetual gyres, so that in the space of a 
single drop Leeuwenhoek observed more than a thousand 
little twirls. In this axis, that is, in the umbilical cord, the 
blood and its spirit have had freedom to institute a fluxion in 
accordance with their whole nature. Hence it comes to pass 
that the cord comes into the form of a perpetual screw or 
spiral, in accordance with the nature of the fluxion of its parts; 
of which matter we shall speak presently. That the most per- 
fect entities of nature strive to the supreme determinations of 
forms which I term celestial forms, and the next succeeding 
into vortical forms, the next again into spiral, then into circu- 
lar, and lastly, into rectilinear and angular, will be made clear 
in our Doctrine of Order.^ The simplest fibre is self-deter- 
mined into the celestial form, the compound fibre into the 
vortical form, and the vessels that carry the purer blood, into 
the circular form. It is only the serosity with which the blood 
abounds, that naturally tends to a straight line; and therefore 
the blood flows into this form, — ^a form unwelcome to the blood 
and forced upon it, — ^just in proportion to the quantity of its 

^See n. 131 note; it is possible reference appears to be made, 
however, that the word ''order" is See that doctrine set forth in the 
here a mistake for ''form;" for it Febrb, n. 255 seq. 
is the Doctrine of Form to which 
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accompanying serum. As soon therefore as the blood is 
freed from its serosity it flows into the spiral or peipetuo- 
circular form. Such is the ease here with the blood running 
through the umbilical cord; which is a sign that it was the 
purest blood of the fetus that ran through the cord and laid 
down the way. Thus the cord offers the minimtim of resis- 
tance, and a determination that is natural to it; nor is 
there any repercussion, such as would be present if the cord 
ran in a straight line while the blood was striving to the circu- 
lar form. Respecting the circular volution of the parts of 
the blood, see Leeuwenhoek,^ and also Trans. I [n. 65, 203- 
204, 556]. 

353. From the particulars that hxive been discovered by ana- 
tomical experience respecting the umbilical cord, it further ap- 
pears that at the earliest period, the cord, as weU as the skin of 
the embryo, exudes that liquor called the liquor amnii, which is 
the genuine chyle of the body; and that in the subsequent period, 
the cord together with the skin, absorbs the same and gives nourish- 
ment therefrom to its blood. For the umbilical cord is environed 
with a tunic which is continued not only from the amnion, but 
also from the cuticle of the embryo. Thus by means of this 
envelope, the body of the embryo, that is to say, its surface, 
communicates with the tunic of the amnion. The cord more- 
over, is quite thick and spongy, so that in like manner as the 
skin of the embryo it can exude and can likewise absorb a 
liquor of the kind. It appears to be spongy on the inside, 
where also are found vesicular substances distended with a 
similar juice. Moreover, it floats in the liquor amnii. On 
injection and compression, pores and ducts come to view, or 
lesser lacunse, through which the communication is brought 
about. From the above, the conclusion is suflSciently obvious 
that the state of the cord is almost similar to that of the cuticle, 
or rather that it is intermediate between that of the cutis and 
that of the amnion. If it exudes an3rthing, or absorbs any- 
thing, there is an immediate communication with the embryo's 
cuticular circumference, and also with its peritoneum wherein 
a similar chyle, nay, liquor, aboimds from the very earliest 
period. 

^ See IE. A. K, 29. 
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CHAPTER XVIII 

Gbnbral Remarks on thb State of the Embbto and Its 
Initial Stages. 

354. From remote antiquity to the present day there tias been 
coniroversy among the learned as to whai the father contributes to 
the life of the offspring ^ and what the mother; and whether the soul 
is infused into the rudiment from the first moment of conception, 
or whether it is put in afterwards,^ — that is to say, whether it comes 
by engrafting, or by inspiration. But because we are fond of 
reasoning and decreeing on the subject of the soul and the life of 
the body before we have duly considered and discuesed the objects 
immediately around ue and those that lie in our path and inter- 
vene between ias and the soul, therefore we dissert on these themes 
as on objects lying in the most profound and darkest abyss whither 
our eyes cannot penetrate. Hence arise confirmations, doubts, 
dissensions, and hypotheses, to which our judging faculties, ac- 
quired and exalted by experience, doctrines and the gift of reason- 
ing, lend their favor; or, in the absence of these, a quasi enUght- 
enment from an inward light, — which, however, is mme truly an 
adumbration from externals; moreover also, the voice of authority, 
and hence a faith not intellectual; not to mention other consequences. 

355. But before it is possible to make any rational assertion 
respecting the propagation of the soul, whether by engrafting or by 
infusion, it first and by all means behoves ue to know whcU the 
soul is, what the animal spirit, and what the blood, nay, what the 
body; for the spirits are subordinated to the soul, the blood to the 
spirits {which are called the animal spirits), and the body to its 
blood. And when we have learned, in general and thue indis- 
tinctly, what the soul is, we ought then to know what its determi- 
nations are; also what those of the animal spirits are, and UisUy 
what those of the blood. The former are called fibres, and the 
latter vessels. Then at last we come to inquire how the soul insti- 

1 Cf. App., 1-2. 
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Mes its intercourse ivith the body; whai is the nature of the harmony 
between them, and what the nature of ihe disharmony; also, what 
is their infiuxion, regarded both from the body's side as physical 
and from the soul's side as metaphysical. Influxion does indeed 
involve something material, when yet, whatever is material, 
is inapplicable to the soul which is immaterial and a spirit. But 
nevertheless influxion must be predicated by way of analogy; 
for it is an evident fact that there is here a communication 
and harmony. But we shall fully explain these matters in 
our Introduction.^ 

356. Ther^ore until aU these points have been explained, we 
shaU never have done enough to enable u« to decide as to the source 
whence comes the soul of the offspring, — whether it is a graft from 
the male begetter, or whether it comes also from the female bearer; 
or whether it be divinely infused. When we have so far suhlimor 
led our irUeUed that we know what the soul is, then, in order to 
solve these questions, it will be indispensably requisite that we 
explore the nature of the contents carried by the genital members 
of both sexes, — the contents, namely, of the testicles, epididymides, 
and vesicuUe seminales; and from these and other testimonies, the 
nature of the seed; and also what the correspondences in women 
are. We must advance in order, from things last to things first, 
or from effects to principles; and when at last by following this 
path we have arrived at principles, we miLst descend from these, 
and thus from what is prior and higher, to effects, — even like the 
soul itself and the spirit, which descends from causes to effects, 
from the first nature to the last, and from the very first elements of 
the sciences to their rudiments. This is the reason why I have 
felt it necessary to first run through the field of effects and 
the anatomy of the body. 

^ Probably the Intboductzon to little work on the Origin and 

Rational Pstcholoot, which was Propagation of thb Soul (in 

to form Trans. V of the Economy, Poet. Tr.)i and also an earlier 

see n. 10 and n. 20 notes. The treatise on the Mechanism of thb 

subjects of Trans. V, were to have Soul and Body (3 Phot. MSS. V.), 

been treated of in "Part" XII, of were probably written as drafts of 

the Animal Kingdom series, which this Trans. V, or Part XII. See 

Part also adds the subject of Influx, also the ImrmiTB Pt. 2. ''On the 

See the prospectus prefixed to the Mechanism of the Intercourse be- 

Animal Kingdomy Vol. 1. The tween the Soul and Body." 
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357. We may not however cUmb immediatdy from effects to 
principles, from the body to the soul, and from the maierial world 
to the immaterial. And ther^ore, in order to this ascent, I have 
been obliged to as it were conceive from an ovum, form, and 
bring forth new doctrines, which shaU lead me from lowest things 
to higher; doctrines which I term the doctrine of form, the doctrine 
of order and degrees and also of the society of co-ordinates, also 
the doctrine of representations and correspondences, and lasUy 
the doctrine of modification, AU these doctrines must first be 
laid down and explained, before I dare to mount or attempt that 
ladder which leads from earth to heaven. *These several doc- 
trines will be delivered in our Introduction to Rational 
Psychology, which constitutes Trans. V.*^ But 0, how lowly- 
placed are we inhabitants of earth, and far removed from such 
sublime subjects! And yet we aspire to climb at once to the 
very heights, though in our path lie infinite things which must 
first be explained and revealed before we can reach even the 
threshold of this temple. 

358. When we shaU have gone through aU this, it vriU at last 
appear that somewhat ofthefaiher^s soul produces the initiaments 
of the embryo and the principles of aU that wHl exist in the new 
body. Also, that these principles, which reside in the soul alone 
and are now its property, successively caU forth and beget, by a 
m^ode of supereminent generation, their likes and fellows,— aU 
which may thus be said to be conceived and procreated by engrafting 
from the soul of the parent. And that with the exception of these 
principles which govern and promote that universe, aU the rest are 
the mother's; thiLS that the principiates exist from the soul of the 
embryo and the soul of the mother conjointly. The principles 
are all those things that exist in inmosts, and, in the present 
case, in the inmosts of the cortical substances which are inmost 
sensories and motorics. Nature commences her web from 
inmosts and then proceeds outwards; but this would not be the 
case were the soul to be infused after the formation of parts 
posterior to it. 

359. As regards the formation of the embryonic body from the 
ovum untU birth, the following are consequences flowing from the 

^ In the Latin the words between the asterisks are in italics. 
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law8 of nature: That the farmatum of the body progresses in 
order and by degrees, from firsts and inmosts to lasts and outmosts, 
and therefore from the soul to the viscera of the body. Hence that 
all things come into being successively, and that in least things 
there is no real type of the greatest, save a representative one; in 
order, namely, thai the soul may represent to itself that which is 
yet to be formed as already formed; whence, according to the order 
of these representations, aU things follow in succession. Comparer 
tively speaking, the case is not unlike cls when the mind embraces 
simvltaneously in one view many actions and effects from the first 
cause through the middle causes to the last causes, that is to say, a 
whole series; which actions and effects, hofwever, succeed each 
other in their own order, and in that order the ends remain every- 
where the same, that is to say, the first, middle, and ultimate ends, — 
nature advancing only through effects, to which belong moments 
and degrees. And when the soul advances thus, that is to say, 
from the very principles from which aU natural things proceed, 
nothing can hinder the just effect from following. 

360. Thus from the spirituous seed are first produced the in- 
most and eminent little organs or sensories of the cerebrum; then 
from these is produced the fibre or first stem of the medulla cblon- 
gala and medulla spinalis; afterwards the cerebellum is initiated 
into partnership in the operations;^ and these, taken together and 
environed with a web of the most delicate kind, constitute the 
carina. Therefore, after this highest region of the body has been 
first formed, the others that are under it, and are external and in- 
ferior, are formed in their own order, taking their origin from 
the brains as from their Olympian heights. For there is nothing 
existent beneath the cerebrum that was not primitively shapen by the 
fibre of the cerdnum, — it being the fibre, and hence the cerebrum, 
using the word in a broad sense,* that rules universally. Then 
first comes the little heart, which performs in the corporeal king- 
dom the vicarious function of the brain and its soul; and this in 

^ See n. 343. rarely, the term, eno$phalon; some- 

* The Latin word cerebrum means times the phrase, cerebrum late 

both the cerebrum in particular sumplum (the cer^rum taken in 

and also the whole brain. MThen a broad sense); and sometimes. 



the latter meaning is intended, our simply cerebrum, 
author uses sometimes, thou^ 
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361-362 THE FOBMATION OF THE FBTUB 

order thai the heart may rule the blood, while the cerebrum, using 
the word in a broad sense, rulee the animal spirit, and the soul 
rules both. Thus, under the auspices of the soul, all discord is at 
last turned into concord. Hence comes the mutual love between 
all the parte; for everything whatever thai is in the body is its own, 
because it is the souTf^, — which is present indeed all over, not how- 
ever in one way only, but everywhere in a different way. But as 
to the order in which all the parts mutually succeed each other, 
this must be learned solely from the anatomy of the chick in the 
egg, — ^though any comparison of ovipara with vivipara should 
be instituted with caution. 

361. In order that the work of formation may be carried on 
rightly and according to the order of nature, the embryo, immedi- 
ately on the emigration of the primitive ovum from the ovary, is 
left to itself and its own nature. For nature acts from inmosts 
and from her own principles, that is, from supreme principles 
and from the soul itself in which these principles naturally lie; 
that is to say, she ads in the most perfect manner. Wherefore 
the embryo is completely exempted from the right and wUl of the 
mother who carries it, and who concurs in the work only as a su- 
perior universal inflowing into an inferior universal; that is to 
say, by supplying all that store which the embryo requires and de- 
mands. For were the mother to concur in any other way, the 
formation would soon go to wreck, since the mother is carried 
away not only by the principles of nature, but also by the principles 
of the will. For the principles of the vriU rule constantly during 
the day; and these principles are formed by things ultimate or 
postreme, that is, by objects of the senses which are fallacies and 
which distract the animus and even the mind, and hence pervert 
the blood and spirit and alter their circulations every moment, 
whereby the delicate fabric of the embryo would soon be torn to 
pieces. The animus of the mother does indeed flow into the 
principles of the embryo, but before this can take place, the 
forces must be carried up to the highest pitch, such being 
the nature of the conjunction between the mother's fibres and 
the fibres proper to the embryo; on which subject see above 
[n. 313, 347]. 

362. In order then that whatsoever be the character and circle of 
the maternal blood, the embryo may nevertheless not be destitute 
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0/ its own supply of quantity and quality , it has formed for itself a 
placenta, and has conjoined it with the tUerua only slightly and 
on the surface; which placenta is a receptacle and larder from 
which it draws its essences, that is, blood, serum and spirit; and 
finaJly it provides for itself an abundance of chyle, that is, of liquor 
amnii, in order that it may draw whaJteoer it has need of, from its 
own store and not from the mother's. But on these subjects see 
above [n. 300 seq., 332-334]. For whatever the fetus de- 
rives from the mother into the placenta, in a word, into the 
secundines, becomes its own property as soon as ever it passes 
over the threshold of the placenta. 

363. The embryo does not always imbibe from the maternal 
store, defecated juices, hut sometimes juices that are more or less 
impure, when yet it requires blood and spirit of exquisite quality. 
Hence it has formed for itself purifUatories, that is divers filters 
and strainers. For the first essences, already cleansed according 
to due need, are drawn from the placenta, where the embryo has 
divided aU the vessels both venous and arterial to extreme subtlety, 
and reduced them to order. Afterwards it carries this blood, not 
yet svffi/AenUy purged, to the liver, where it again purges and 
examines it. From the liver it sends the blood first into the vena 
cava, and then by a remarkable valve^ into the [right] auricle of 
the heart and through the foramen ovale [into the left auricle; 
thence] into the left ventricle, and thence to the braine; these derive 
its purest essences, extracted in their cortical gland, into the fibres. 
The remaining portions which are in great part deprived of their 
spirit are sent into the sinuses of the dura mater, and from there, 
through the jugular veins, into the superior vena cava, and from 
this into the right avride and ventricle of the heart, thence through 
the trunk of the pulmonary artery and through the ductve ateri- 
osus, into the descending aorta. From the descending aorta, on 
the way towards the Uiacs, the blood is derived into the thymus 
gland where it is again purified and secreted. Lastly the remainr 
ing and viler portion of the arterial blood is forwarded by the 
Uiac arteries through the umbilical cord into the placenta, where, 
being again commingled with venous blood, it ir^titutes a circur 

^ The Eustachian yalve, a mem- margin of the inferior vena cava, 
branous semi-lunar fold in the right and directing the blood to the f ora> 
auricle of the heart, guarding the men ovale. See 1 E. A. K., 339. 
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364 THE FORMATION OF THB FETUB 

lotion and by means of the tunic of the chorion, rejects its hetero- 
geneous and foul parts in order that it may return to the embryo as 
a homogeneous fluid, and so again take up the course. The 
circle tht^ described by the blood is as it were a double circle, but 
reflected; and yet it is continuums and emtdates a kind of spiral.^ 
There is moreover, a stiU simpler and prior circle of the blood, 
namely, when the little heart is not yet united and conical but 
consists only of three vesides.^ Again there is a more compounded 
circle; that is to say, after birth when the foramen ovale and ductus 
arteriosus are dosed, and the lungs open. Respecting these 
several circulations, which are three in number and follow one 
after the other, see Trans. I [Chap. IV. n. 316 seq.] ''On the 
Circulation of the Blood in the Fetus, and on the Foramen Ovale." 
364. The recrementitums parts which are necessarily contained 
in the serum of the blood and in the blood itself, are reeded prinr 
cipally by three ways: [1] The grosser parts are rejected through 
the chorion into the cavity of the maternal uterus, or into the veins 
opening therein, and from the cavity they are afterwards sent off 
by different passages. [2] In the embryo itself they are reeded 
to the bladder, which at birth is found somewhat distended with 
urine; for the passage through the urachus is impervious, since 
in man there is no tunica fardminalis to receive the urinous fluid 
and separate it from the liquor amnii. [3] Finally, there is a 
refection into the intestines, which are found infarded with meconr 
ium. '^This meconium seems to come down chiefly from the 
liver and gall bladder; for the first bile separated from such 
innocuous blood cannot possibly be acrid as in adults, since at 
this period there is nothing to excite rage or anger, or to per- 
turb the blood, unless perhaps it be some emotion kindled in 
the animus of the gestating mother.** Moreover, it seems very 
probable that a certain amount of nutriment or chyle is taken in by 
the mouth of the infant from the liquor amnii [n. 234], — and this, 
in order that the stonuich and intestines may become accustomed, 
the one to the chyle and the other to some kind of meconium, and 
thus may be duly irumgurated into their uees. *That this meco- 
nium is formed from the chyle mixed with innocuous bile, is 

^See further conoeming this 'See 1 E. A. K., n. 290 seq. 
double circle, 1 E. A. K., 330 seq., ' In the Latin the words between 
particularly 333. the asterisks are printed in italics. 
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indicated by anatomical experience. But only a mere drop 
of this liquor amnii seems to be thus taken in, since the oesoph- 
agus is but slightly opened; were it wide open, then, in less 
than an hour, the whole of the liquor amnii would rush in, 
there being nothing to hinder it. 

365. BtU cts regards ihe mother, she is variously affected ac- 
cording to the various calls of the embryo. For during {he first 
days ihe embryo desires none bid the mother^ s purest essences; 
then grosser essences, and at last pure blood and its corresponding 
serum. Nay, as soon as ever she conceives in her ovum the rudi- 
ments of the embryo, her soul, well versed in the state, and admir- 
ably conscious of its existence, brings forward, at the least signal, 
all the things which can ever be required. For as soon as conr 
cepl^on takes place, the cerebellum sends all its spirits into the 
fibres that go to the ovaries. Fallopian tubes, and uterus; and 
lea/ves or sparingly provides for the rest of the fibres which enter 
into the face, the organs of the senses, the stomach, intestines, 
mesentery and the rest of ihe viscera. It also prodigally bestows 
the spirit upon the blood and its arteries, that the blood also may 
supply this spirit; and afterwards it goes immediately to the 
blood itself, and to its serum and watery portion. Hence fol- 
low the several changes of state experienced by gravid women, 
all of which are effects arising from the appetency and suction 
of the embryo. *These changes I wish simply to enumer- 
ate.^ They are: Pallor; a certain weakness of the inmost 
sensation and also of the middle sensation, and of the in- 
ternal senses themselves; the eye grows conspicuously dull, 
and with the extinction of the woman's fire and beauty, it 
becomes somewhat darkened; a cloud hangs upon the lower 
eyelids; hence comes languor in the actions, that is, a loss of 
that vigor which before had been excited by enkindled venery 
at every glance. Sometimes, also, there are swoons; for when 
the spirit is deficient in the remaining fibres of the cerebellum, 
and also at last in those of the cerebrum, then not only the in- 
tellectual sphere, but also the motor sphere of the body, and par- 
ticularly those its parts which are also supplied by the fibres of 
the cerebrum, [are plunged into swoon]. And then from a con- 
siderable and impulsive cause we have various species of nausea, 

1 a. App. n. 7-8. 

326 



Digitized by 



Google 



365 THB FOBMATION OF THE FBTUB 

vomiting, terrors, toothache, rheumatism, emaciation, pant- 
ing, cough, proneness to failing of the legs, thighs, feet and 
abdomen; to say nothing of inordinate appetite, hardness and 
swelling of the breasts, indolence, and other symptoms. For 
when the menstrua are retained, there is no other way open 
than that towards the breasts; no way namely, for the serum, 
water, and fat devoid of spirits, whence arises the milk. Hence 
the breasts swell as the menses cease.* Moreover the sotdf 
which lives in the principles of all actions, and which views vUi- 
mates and means as being preserU in the end, regarded as though 
it were the effect, so disposes the several operations tftat they may 
follow each other in their own order, — as from the first initiamerU 
of the embryo in the womb, or from the first stem, so to the last 
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APPENDIX 



FROM THE WORKS OF MARTIN SCHURIG* 
Emlnyologia.2 

1. DoBB TEE FxTUB LiYK Itb Own Pbopbb Lhv? This 18 a d]q>uted 
question among philosophers and physiciaas. The opinion of the peri- 
patetic philosophers and of the old physicians was that the fetus lives one 
common life with the mother, since it enjoys no respiration. — Others as- 
sert that it lives its own proper life, since it lives in the womb even after 
the death of the mother (I, iv, 2 § 2-3). Many cases are dted where the 
fetus does not die with the mother. Boeriiaave relates one of a fetus 
who survived half an hour after the death of the mother.* Similar to 
this are the cases of Scipio Africanus, Caesar, and Manlius; of Gebhardus, 
Bishop of Constance, and Burcardus, Count of Lintsgow, who was nick- 
named "Ingenitus'' (unborn) [because he was cut out from the womb 
ol a dead mother]; — of Sanetius, King of Navarre, of whom it is said that 
he was bom after the death of his mother [at the hand of Saracens]. — 
Hiomas Bartholin tells of a fetus bom two days after the death of its 
mother. — Many cases are given by other authors. — Cases also of dead 
fetuses being bom while the mother was saved. — In such cases the fetus 
does not always corrupt (I, iv, §&-10). 

2. Thb Vitautt and Animation ov the Fbtub in thb Womb. The 
ancient, and some modem authors, agreeing with Aristotle in ascribing 
to man three souls, were persuaded that the fetus remains in the womb 
for some time without a soul, and that the rational soul is infused after 
the final completion of the fetal organisation; for according to Aristotle, 
the embryo lives the life, first of a plant, then of an animal, and lastly of a 
man. — Some of the more modem authors give the time when the fetus 
begins to be animated, as the third day after conception; others say the 
fifth, sixth, seventh, and up to the fortieth; others again give the time as 

> In the origiiial MS. tlwse notes i Tba words in black letter give the 

from Schurlg follow Immedlatsly after title of the work quoted. 



the work on OmaATioir. They oc- 
cupy aeren closely written pages, the 
last page betng notes ttom Schurlg's 
Obtloloqia, used in our author's 
AmMAL KiKODOM, ToL !• n. 93. The 
rest of the notes are all on the subject 
of generatton, but only such portions 
of them are here translated as more 
directly bear on the present treatment 
of that subject: the others are briefly 
raflBRed to la bfBckels. 
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of this case in Schurlg; but he gives 
several cases flrom other authors where 
the infant was safely delivered after 
the death of the mother. Including 
one tnm Sennert where a living intent 
was delivered less than an hour after 
the mother's death {Bmbry. I, Iv, 
Ifi). 



Digitized by 



Google 



3-5 APPENDIX 

[thirty days for males, and] forty-two for females, etc.; aome say that the 
rational soul ia not infused until the third and fourth month, etc. — On 
the other hand some authors state that the fetus is animated immediately 
at conception; this is the opinion of Sennert. — Michael Albertus and others 
maintain, according to Bohn, that the rational soul is present at the first 
moment of conception; — Goelicke also, who sa3r8 that to talk of a soulless 
living fetus is to speak contradictions (II. ii § 1-6). 

3. The Respiration and Suction ov the Fbtits. Does the fetus in 
the womb breathe? Hippocrates, Galen and others, among whom Is 
Gregory Nymannus, affirm that it does. — Some say that it breathes 
through other than the customary channete. Thomas Bartholin adduces 
various arguments to show that it breathes through the pores of its mon- 
branee, with the constant assistance of the womb, the air being contained 
in the liquor in which the fetus swims (II, iii, § 1-2). Many cases are 
given where the infant survives [without external respiration] for some 
hours after birth while still enclosed in its membranes ({ 14). That the 
fetus in the womb sucks with its lips is aflirmed by Hippocrates and Harv^ 
(8 16). 

4. The CBTiNa ov the Fetus in the Womb. Many cases are given 
from Weinrich, Sennert, Camerarius, Thomas Bartholin, Borelli, Bohn, 
Needham, etc. (II, iv, { 2-3). Some say that a cry in the womb presages 
some evil;— pthers deny its existence.-~Sundry causes for it are given. — 
Christopher John Lang eays that it is nothing but a rumbling or murmur- 
ing in the mother's abdomen [which deceives the bystanders; or, if it is 
really a cry, that it is caused by the rupture of the monbranes and an 
unnatural inflow of air through the os of the uterus; and therefore, its 
being taken as a prophecy of evil is not without foundation] (§ 7-9, 12). 
The fact of the cries is confirmed by cases in mice, whelps and diicks 
(§ 16-18). Some affirm that the fetus in the womb Uughs, — and even 
talks (S 20-21). 

[Here follow notes on the Diseases and Ck>rruption of the fetus in the 
womb.] 

5. The Fetus Outbidb the Womb. — ^In the cavity of the abdomen, see 
the Acta Erxtditorum Lipslb, 1703, Fdb. p. 77; 1718, Jan. p. 15; — under 
the omentum; in the Fallopian tubes (various oases are given in Stllbf* 
8ILOQIA); — ^in the abdomen, as the result of rupture or corruption of the 
uterus.— Cornelius Stahlpart van der Wiel cites two cases where the fetus 
was found in the abdomen, having fallen thither when the womb was 
ruptured. In one case the feet were extended towards the left hypochon- 
drium (III. iii. { 2, 3, 5, 6). A case of a tumor or protuberant vesicle in 
the cervix, found to contain a fetus. — ^David Lawrence Ebersbach gives 
a case of a human fetus found in the bladder; see the Ephemebidbs Aca- 
DEMLS Naturjb CuBiosoRUii, Cent. v. Obs. 20. — ^A fetus found in the 
groin; — in a mole or polypus of the womb; — ^in the placenta. — ^But fetuses 
found in a mole, the placenta, etc., are very smaU, hardly exceeding the 
sise of the ring-finger (III, iii, { 12-17). 
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[The remaining notes from Enibryologia are on The Time of Birth, 
Abortion, The Signs and Causes of Birth, Birth After the Mother's Death, 
Plural Births, Unusual and False Births, Prolapsus of the Uterus, Delay 
of the Fetus, The Cesarian Birth.] 

Sylleptilogia 

6. Thb Mods ov Conception. Some ascribe the whole of the fetal 
material to the male seed alone; — others, to a mixture of the male and 
female seed. — ^The seed of woman is not true seed, but is a liquor secreted 
by certain glands of the vagina called prostates (I. i. { 2, 3, 6). That the 
fetal material comes from the ovum is denied by some and aflirmed by 
others ({ 8 9eq,), Many authors doubt whether there is any seed in the 
Fallopian tubes, since another kind of humor has been observed there. — 
Some assert that a genital aura penetrates to the ovaiy through the tubes. 
— Some call this aura the spirituous particles of the male seed; — others 
the genital spirit. — Others again, say that little worms ascend through the 
tubes; — but this is denied. — Some declare that the male seed is carried 
to the ovary by means of the uterine bloodvessels; — others, that it goes 
through the porous walls of the uterus. — Still another opinion is that the 
primitive formative is a plastic force (I. ii. § 3-14). Some maintain that 
conception takes place in the uterus, not in the ovary. — ^As to the fecunda- 
tion of the ovule, some say it is efifected by fermentation; — others, by a 
kind of motion; others ascribe it to the sou^ which is the architype and a 
spiritual force (I. iii. { 2, 8-10). 

Thb Ova. There are ovules that are perfected;— and ovules that are 
iu course of formation (I. vii. § 7-8). 

Thb Concbftion ov Males ob Females. Opinions diflFer as to whether 
a male or female child can be begotten at the father's will (I. ix. § 8). As 
to whether the difference in sex arises from the ovaries; — or from the 
imagination of the mother (§ 4, 9). 

[Here foUow notes on Sterility, Twins, Superfetation, and Embryo- 
tokia or a fetus within a fetus. Examples are given from the Animal, 
Vegetable and Mineral Kingdoms.] 

7. The Signs ov PBEONANer. These signs are indeterminate.— The 
signs given are: Dryness <rf the genitals, — closure of the internal orifice,' — 
horror, lassitude, etc.,* — suppression of the menses;— symptoms in the 
eyes, etc., such as headaches, darkening of the eyes accompanied with 
giddiness; darkening and weakness of the eyes, etc.; — according to Hippo- 
crates, the effects of a dose of hydxomel; — ^the urine; — ^varicose veins; — 
the blood and pulse; — ^milk and the breasts; swelling of the uterus; — 
motion of the uterus and fetus (V. i. { 4, 6-17). But doubts are raised 
against these signs; — against hemorrhage as a sign, — against spots in 
the face. — ^Against the milk as a sign; — for milk is sometimes found in 
virgins; — in old women; — ^in males; — many cases of this kind are cited; 
such cases are also found among men of the new world; — and in male 
animals; — such as goats. — Cases where there is pregnancy without milk 
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(V. ii. 12-19, 21). There are aigiiB peculiar to individuaby as, sadden 
sweUing of the veins during the first months, on the inner side of the thigh; 
diarrhea, mid-day sleep; sweating on one side of the body [excessive 
salivation]; antipathy to eels; epilepsy. But these are signs peculiar to 
some women, but not common to all. ({ 26.) 

8. The Signs of Sex. False Pregnancy. The symptoms of gravid 
women. The Affections of the Animus, and the imagination of pregnant 
women. [Under this last head follows a long list of birth marks that have 
been observed; also marks in animals.] Blemishes occur at the time of 
the flowering of fruit trees. — ^Beautiful infants resulting from the mother's 
gasing at pictures. — ^The likeness of children caused by the mother's admi- 
ration of herself or her husband (V. iz). 

Parthenolo^. 

9. The Time ov Pxtbertt. The word puberty signifies the hairs on 
the region of the pudenda. — ^Authors differ as to the time of puberty 
variously setting it at from 12 to 18 years; but there is no set time. — ^Women 
come to puberty more quickly than men. The termination of puberty 
is uncertain (I. i 1, 2, 4, 5, 7). [The Signs of Puberty. The Time of 
Matrimony.] 

10. The Causes ov Menstruation. Plethora arising from inactivity. 
Galen and others ascribe it to the colder and more humid state of women; 
but this is refuted by many authors. — ^That it arises from superfluity or 
exuberance of the blood, is refuted by De Graaf . There are, moreover, a 
variety of opinions on this matter (II. i. § 5-^8). Does menstruation arise 
from the moon? — ^from the moon by fermentation? Both aflSrmed and 
denied (S 12-15 seq,). From fervor or intrinsic motion? ((21.) Some as- 
cribe it to the due casting off of superfluous blood; others to nature; — but 
the real cause seems to be uncertain (g 24r-25). 

The Seat of Menstruation. Do the menses flow through the fundus 
of the uterus? — ^From its cavity? — From the vagina? — ^From both fundus 
and vagina? From the arteries or from the veins? — ^From the ducts of 
the uterine glands? (II. ii. § 2-9, 11-15.) The opinions cited greatly 
vary. 

[The rest of the notes from Parthenologia deal with unusual and patho- 
logical oases, etc., and the signs of virginity, etc.] 

Spermatolo^. 

11. The Essence and Matter ov Male Seed. Is there a difference 
between the genitura and the seed? Some authors derive the matter of 
the seed from the nerves; — others from the chyle; — and serum ({ 5-7). 
Is the secretion of seed effected by a ferment? ({ 12.) Authors say it con- 
sists of a two-fold matter: one, gross, and visible, called by medical men 
the genitura, and the other, like spirit. — Others give the seed a three-fold 
matter [a spirituous from the testicles, an aqueous from the vesicula 
seminalee, and an oily from the prostates] ($ 13, 15). The color of the 
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seed: white, black, — saffron. — ^Its substance: thick, watery. — ^Its odor: 
fishy; savoring of foods; like anise; fetid. — ^Its spirit (§ 16-21). Worms in 
the seed. — ^Petrified seed ({ 23, 25). Flatus through the penis in place of 
seed; — blood ({ 28, 31). Involuntary emission; — purgatives taken by 
the male enter with the seed; — so also poison. — Is the soul in the seed? 
(S 32-^.; 

12. Use and GEKsaATioN ov Seed. In relation to the offspring; — to 
propagation (IV § 1-2). Is this from the vermicelli? various conflicting 
opinions ({ 4 9eq,), Tubular conception, various cases. — ^In animals 
ova have been seen impregnated with the seed (§ 7, 8 seq,). By the seed 
are communicated to the offspring, hereditary diseases, virtues and faults; 
— lameness; — sweating; — hernia; — erysipelis; — headache; — calculi in the 
lungs; — ^vomiting; — ^melancholia; — epilep^; — difficult deglutition; — ^par- 
alysis of the fingers; — shaking of the head; — blindness; — absence of eyes; 
— ^hereditary diseases in grandchildren ({18 9eq.). Hereditary diseases 
come also from the nurse's milk (§ 42). 

13. CornoN. Without coition there is no conception (V. § 3). Great 
salacity, and frequent coition. — Salacity induced by drugs;— excited by 
scourging and blows; — ^the stinging of nettles (§ 18 seq,). From exoesHoe 
venery come: loss of mind; drying up of the brain; — feebleness of the nerves; 
— apoplexy; — ^palpitation of the heart; — syncope; — epilepsy; — ^scirrhus of 
the testicles; — ^loss of memory; — blindness; — sweating on one side; — 
acute fever; — gout; — bloody cholera; — ^the venereal disease; — death 
(V. S 26-41). Too litUe venery is kurtftd, — ^From it comes anorexia, or 
nausea at sight of food; deliriiun; — madness; — impotence; — epilepsy; — 
death (§ 44-49). Therefore moderate coition is useful; — as preserving the 
health; — ^in cases of catarrh; — dysentery; — excessive menstrual flow; — 
delirium; — ^melancholia approaching to mania; — ^hysteria; — nymphomania 
or uterine fury; — chlorosis or green sickness; — ^the white flux; — gonorrhea, 
the venereal disease; — ^tumor in the testicle; — ^toothache; — scorbutus; — 
fevers; — epilep^; — ^pimples (§ 50-67). Contagious coition (8 68). 

[Signs drawn from the seed. Castration, Circumcision, Hermaphro- 
dites, Change of Sex. 

[Then follow notes from Oymecologia dealing with female salacity and 
coition; after which come notes from MtUidnia. The latter are almost all 
included in the quotations from Schurig prefixed to Chapters X-XIII.] 
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The Breasts. 

1. WiNSLOW. (Exposition Anaiomique.) The middle part 
of the breast lies almost opposite the bony extremity of the 
sixth true rib on each side. In children and men the breasts 
are nothing more than cutaneous tubercles like soft warts of 
a reddish color, called nipples or papilke, which are surrounded 
by a small round circle or disk, more or less brownish in color, 
termed the areola. In females at the age of adolescence 
there is added a more or less rounded protuberance, having 
the papillffi and areola in its center. This protuberance is 
called the mamma or breast. It increases with age, and be- 
comes quite large in gravid women, in women who have borne 
children, and in those that g^ve suck. The Body of the mam- 
ma is partly glandular, and partly fatty. It is a glandular 
body intermingled with an adipose membrane, the cellular 
pellicles of which support a great number of bloodvessels, 
lymphatics, and serous or lactiferous ducts, together with a 
multitude of small glandular clusters depending thereon. 
The whole structure is closely shut in between two membranes 
continued from the pellicles. The inner membrane, which 
constitutes the fimdus or base, is thick, almost flat, and adheres 
to the pectoraUs major muscle. The second or outer mem- 
brane is thinner, forms a kind of particular integument for 
the body of the mamma, is more or less convex, and adheres 
closely to the skin. The adipose body of the mamma is 
spongy and more or less interlarded with fat. It is a collec- 
tion of membranous pellicles, which by the disposition of 
their outer sides form a particular kind of membrane in the 
shape of a bag in which all the rest of the adipose body is en- 
closed. The outer portion of this bag, or that which touches 
the skin, is very thin; while the side next to the pectoralis 
major is thick. Lactiferous Duds. The glandular body con- 
tains a white mass which is a collection of membranous ducts, 
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narrow at their origin, broad in the middle where they form 
the chief constituents of the white mass, and again contracting 
as they approach the papilla or nipple, near which they form 
a kind of circle of communication. The Areola is formed by 
the skin, the inner surface of which sustains a great number of 
glandular corpuscles, called by Morgagni sebaceous glands. 
They are visible also on the outside, where they form little 
flat eminences or mounds distributed roimd a circle. These 
eminences or tubercles, are each perforated by a small hole 
through which may be squeezed a sebaceous or cheesy matter 
more or less liquid. Sometimes this is a serous liquor, some- 
times a milky serum, and sometimes pure milk, especially 
in nurses. [I have seen both serous and milky drops come 
out at the same time.] This leads me to think that these 
tubercles communicate with the lactiferous ducts, and that 
they may be regarded as little auxiliary nipples which sup- 
ply any lack in the true ones (Tr. de la Poitrine^ n. 7-16). 

2. The Papilla or nipple varies in size, in general according 
to age and temperament, and in particular according to the 
different states of females. In pregnant women and those 
who give suck, it is pretty large and in general is longer than 
it is broad. Its texture is spongy, elastic, and liable to changes 
of consistency in respect to firmness and flaccidity. It seems to 
be made up chiefly of a number of ligamentary fascicles, the 
extremities of which form the base and apex of the nipple. 
These fascicles appear to be slightly folded along the whole 
length of their fibres, so that when stretched the folds are 
obliterated but at once return as soon as the traction ceases. 
Between the spongy and elastic fascicles lie seven or eight 
particular tubes at small distances from each other and all 
running in the same direction. Around the base of the nipple, 
these tubes terminate in the irregular circle formed by the 
assembling of the lactiferous ducts; and at the apex they open 
out by an equal number of small and ahnost imperceptible 
orifices. The tubes are closely bound in with the elastic 
fascicles, and are folded in like manner. The Body of the 
nipple is covered by a fine cutis and by the epidermis. Its 
outer surface is very uneven by reason of a number of slight 
eminences and irregular rugosities, among which those near 
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the circumference seem in some subjects to have a transverse 
or annular arrangement, which however is much interrupted. 
[This disposition or direction seems to be owing to the elastic 
folds of the fascicles mentioned above. The excretory tubes 
are wrinkled in the same manner as the fascicles, and] these 
wrinkles or folds, are like so many valves [which hinder the 
milk contained in the ducts from flowing out; but when the 
nipple is drawn out and elongated the tubes lose their folds 
and the passage becomes straight]. The milk may be squeezed 
out by merely pressing the breasts. {Tr. de la PoUrine^ n. 17- 
21.) 

3. The Arteries and Veine of the breasts or mammse are 
called the manmiary vessels; the internal mammaries are 
branches of the subclavian, and the external, branches of the 
axillary. These vessels communicate with each other, with 
those near them, and with the epigastric vessels. The Nerves 
come chiefly from the costals by means of which they com- 
municate with the great sympathetic nerve. Milk has been 
observed coming from the breasts of men, and Winslow has 
seen it squeezed out of the breasts of one of his own brothers, 
an infant of about two years of age. {Ihid. n. 22-24.) 

4. Heister. (Compendium Anatamicum.) The size of the 
breasts varies, being medium-sized in vir^ns, largest in women 
who are pregnant, have borne children, or give suck, and small- 
est in girls before puberty and in old women. Their size 
varies also in different coimtries. They b^n to grow or 
swell up about the fourteenth or fifteenth year; and to decrease 
in size about the fiftieth. The PapiUa or nipple is of a caver- 
nous substance, almost like the penis; hence in like manner it 
is capable of becoming erect and swollen. It consists of reti- 
culated and sensitive nervous fibres, numerous bloodvessels, 
the extremities of the lacteal tubules and epidermis. The 
little foramina or orifices of the lacteal tubes are from seven 
to ten in number. The Areola is beset with small glands. In 
addition to the epidermis, delicate cutis, and fat, the breasts 
are composed of a peculiar whitish glandular structure not 
unlike the substance of the udder in quadrupeds, occupying 
the middle of the breast and everywhere surrounded by the 
abundant fat which makes up the greater part of that organ. 
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Over against the center of the structure stands the papilla or 
nipple. The globose bodies delineated by Nuck and Verheyen, 
and described by them as being distinct glands, are not really 
glands, but fat. Amid the glandular substance are set lacti- 
ferous ducts which originate in the glandular substance; are 
joined together by anastomosis; become large in nursing 
women and dilated into sinuses and little chambers, as it were; 
collect the secreted milk; and conmiunicate with the arteries 
and veins. In girls before puberty and in old women these 
parts are scarcely to be distinguished. The veins and arteries 
called the manmiary vessels, arise from the subclavian, inter- 
costal and axillary vessels. To these Wharton adds Ijonph- 
atics. (n. 250.) 

5. BoEBHAAVE. (InsHtutiones MediccB.) The arteries of 
the breasts communicate with the epigastrics; they then go 
off into remarkable spiral contortions and little nodes, and at 
last put forth small lactiferous tubes in straight lines. There 
is a free passage from the arteries through the lactiferous 
tubes to the nipple and back again from the nipple through 
the lactiferous tubes into the arteries. The areola of the nipple 
is beset with sebaceous lacume and sometimes with lactiferous 
ducts. — Pain, hardness and tension of the breasts, erection 
of the nipples, and the dripping of serum in the evening, some- 
times happen during pregnancy, — ^all of which phenomena 
increase more especially during the three da3rs succeeding the 
birth of the child. The drying up of the milk increases the 
lochial discharge. The color, smell, taste, and quality of the 
food are discernible in the mother's milk. The milk varies in 
quality according to the food and drink that has been taken. 
It is best four or five hours after eating; after twenty-four hours 
fasting it is salty, unpleasant, yellowish, and soon becomes 
fetid, (n. 688, 690.) 

6, MoRGAONi. {Atjbersaria Anatomica.) Besides the nip- 
ple, males are also furnished with manmiary organs of secre- 
tion (V. § 1, p. 3). Ruysch has delineated the little nervous 
papillae [foimd on the nipple and also in the areola, which 
render those parts extremely sensitive] (V. § 3, p. 6). I have 
alwa3rs found a peculiar glandular substance in the breasts, 
compacted into a single large body, whose center pretty nearly 
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corresponded with the nipple. It was of a white color, had 
a somewhat uneven surface, and was of a hardish substance 
offering some resistance to the knife. Within this substance 
when full of milk, were seen certain cells as it were, which were 
also full of milk, and which belonged to the lactiferous ducts; 
and therefore Riolan [describes the breast as a single and con- 
tinuous glandular body]; and Wharton, as the largest of the 
glands, and as consisting of a glandular, spongy, and unin- 
terrupted parenchyma.^ This glandular body is everywhere 
contained between two soft layers of fat, the fat bemg placed 
both above and below (V § 4, 5). I have noticed that to the 
several tubercles of the areola, run an equal number of lacti- 
ferous ducts, and that they are so dilated within the tubercles, 
that the build of the latter is mostly due to the dilatation of 
these ducts and to their projecting beyond the plane of the 
areola. At the apex of the tubercle, the duct contracts into 
an excretory orifice and there opens outwards. — Morgagni 
calls these tubercles sebaceous glands, because something very 
like a sebaceous matter may be squeezed from them (V. § 7, 
8). He further observes that the glands of the breasts do not 
consist of niunerous minute and separate glands, as authors 
frequently figure them, but that they all form one gland, the 
fat being placed not within this gland but above it and be- 
neath. {Index Rerum, p. 20.) 

7. NucK. (Adenographia Curiosa,) Arteries are distri- 
buted to the breasts in infinite ramifications. The internal 
arteries rising from the subclavian run within the thoracic 
cavity, where, having reached the middle region, they per- 
forate the muscles between certain of the ribs,' and by their 
niunerous turns and twists form in the breasts the knots of 
the conglomerate glands (Cap. II p. 11). Mercury injected 
into one of the orifices of the nipple, passes not only into the 
lactiferous ducts, but also into the arterial vessels continuous 
with these ducts, showing that the ducts have no valve (p. 12). 
In Nuck's figures I and II, these ducts are represented like 

> Parenchyma, a texture ooznpo0- ' Nuck is here referring to what 
ed of agglomerated globules, united are now oaUed the anterior perform 
by areolar tiasue, enich, for instance, ating branches of the internal mam- 
as the liver. mary arteries. 
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the branches of a tree. They are all united by mutual anasto- 
moses, (p. 16.) Nuck saw fibres both large and small, firmly 
attached to the integuments of the nipples on every side. 
The smaller fibres maintain a surprising order and arrangement. 
The series of the fibres is two-fold, — ^the one set being composed 
of somewhat large retiform fibres, and the other of fibres that 
are exceedingly minute.^ The latter are perforated with ori- 
fices of various forms and are everywhere connected with the 
larger fibres. (Cap. Ill, p. 24.) 

7a» [Lbbuwbnhoek. {Continual. Arcan. Natur. Detect,, 
Lugd. 1697.) Leeuwenhoek took some sweet milk with which 
he mixed a little coagulum of milk. Putting some of the mix- 
ture under the microscope as quickly as possible, he saw a 
number of round particles coagulated, and between them and 
at their sides, an incredible number of other and smaller par- 
ticles. The smaller particles which floated in the fluid were 
different from the coagulated particles, both in shape and 
substance. Moreover, he saw floating in the liquor, pellucid 
globules of various sizes, the smallest of which were equal in 
size to the globules which give the blood its redness, while the 
larger, which were no less pellucid, were twenty-five times 
bigger.] (p. 171.) 

7b, [Bartholin. (Anatome.) After partaking of food and 
drink, nursing women inmiediately feel an inrush of the milk 
and a filling up of the breasts; and therefore they are cautioned 
not to eat too soon before nursing, lest a crude milk be given 
to the suckling. If the nurse drinks milk with an infusion of 
saffron, in half an hour the milk coming from her breasts has 
the odor, taste and color of saffron. Blood frequently follows 
the milk when the breasts are sucked inordinately (Lib. II, 
cap. i, p. 328-329). Sometimes, though rarely, milk is found 
in virgins, according to Bodinus, Joacim Camerarius, P. Cas- 
tellius, Al. Benedictus, Ch. a Vega and others. In our own 
[province of] Scania, a virgin was found with milk, and it was 
proved by witnesses that her little brother also had milk in 
his breasts, and that this was a peculiarity in the family. 
The nipples of new-bom infants pour out a serous milky liquor. 
In fleshy men with well developed breasts, a milky humor is 

* See n. 18, note. 
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found not unf requently , especially if frequent suction and rubbing 
be used. Aristotle and also Matthiolus tell of a he-goat which 
gave milk. Abensina saw a large quantity of milk drawn 
from a man; and C. Schenkius tells of a man who gave milk 
from his youth up to fifty years of age. John Rhodius, San- 
torellus, Walaeus, Nicolaus, Genmia, Vesalius, M. Donatus, 
and Aquapendens all tell of cases of a father's milk nourishing 
his motherless children. We ourselves have seen in Scania a 
boy with milk in his breasts, and Cardanus relates the same of a 
man thirty-four years old.] (p. 333-334.) 
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Induction. 

8. Whatever material lies in the blood, that is, in its red glo- 
bules and its surrounding but genuine serum, must also be ootir 
iained in the miVc, in order, namdy, that the latter may give 
nourishment to the tender infant, and that from it the infant may 
obtain the blood that circulates so abundantly in its vessels. 
Therefore if the least portion of material be wanting the infant 
wUl be impetfecUy nourished, inasmuch as it uses no other food 
but the miUc. That the milk contains every material that lies 
in the blood and its serum is evident enough from common 
experience and analysis. For in the milk is contained fat, 
which goes off into cream; also the serum which separates in 
large quantities from the fat; and together with these, all 
kinds of saline particles, urinous, sulphureous, nitrous and 
alkaline. The serum turns sour, and sometimes clots, and in 
cheese it forms a close mass, — ^which facts show that it con- 
tains a quantity of alkaline matter. But to know from in- 
most grounds what the milk must contain in order for it to 
embrace all the materials of the blood, it is imperatively 
necessary that we know what the blood is, what saline elements 
enter into its globules; what the serum is, and especially what 
the saline particles that compose the genuine serum; and lastly, 
what the fat is, and what the manner of its concretion from 
the resolved blood and its serum; and hence what are the 
elements contained in the more fatty part of the milk, and what 
those contained in the casein, etc. And so the whole science 
of chemistry would have to be known before we could rightly 
comprehend this transmutation of blood into milk. For the 
present, it suffices to say that the blood contains the prime 
elements of all solids and fluids, and the very principles of. 
every order and degree. Thus it is able to be the parent of 
all things that can possibly exist in the world of hmnors, and 
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18 therefore the promptuaiy and treasiire-hoiise of all things 
in its body. See Trans. I [n. 3 seq. 59, 61]. 

9. In (he miUc^ therefore there must he a combining of fatty 
dements with watery; which is brought about by eaUe of different 
hinds, all being copidanis between tiie two. It is requisite, how- 
ever, that this copulation be somewhat slight and loose, in order 
that the parts may be readily again resolved into their principles. 
It is well known from chemistry that a fatty or oily element 
will not of itself unite with a watery, but must be imited by 
means of saline copulants. The copulants themselves are 
also known. The fact that in milk the copula or bond is exceed- 
ingly slight is evident from the spontaneous resolution of milk 
when left in a vessel, its resolution, namely, into cream, — a 
white substance of comparative consistency, — and a sourish 
fluid; also from its ready resolution when, merely by motion, it 
is turned into butter, or by heat, into various kinds of curds. 
Moreover this loose coherence of the parts has also been dis- 
covered by the microscope. For milk has been seen to con- 
tain globules, large and small, held together by the aid of salts, 
and with the slightest possible contact. Certain lighter and 
finer globules were also seen rising to the surface, while the 
heavier sank down; see Leeuwenhoek [n. 7a]. Thus the copu- 
lation is extremely slight, and this is necessary in order that 
when the milk enters into the little infantile frame, and swells 
the nutritive organs and vessels thereof, which are so soft and 
tender, it may at once be separated and go off by distinct 
paths into blood. 

10. Thus the mUk is merdy a composition and unition of aU 
the elements contained in the blood; and is that fluid into which the 
blood must be concentrated in order that it may be able to at once 
turn back to blood and thus describe a kind of circle, as is its 
wont in the body; for in the body, the blood is perpetually severed 
into its elements and again compounded. Thus the milk must 
be a hind of intermediate boundary, — a boundary which the blood 
in the maternal body regards as its last, and the blood of the in^ 
fant as its first. This follows from the nature of things; for 
whatever is to be converted into blood, and contains in itself 
all that is in the blood, must also consist of the several parts 

'The Latin has in sanguine (in the blood). 
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of the blood, and so must be a middle essence between the 
mother's blood and the future blood of the child. 

11. It is very evident from a muUitttde of chemical experiments 
that when oUy elements are mixed wiOi watery, even if only sligtUly, 
we immediately obtain a whitish fluid similar to milk; for white- 
ness is the inevitable resiUt whenever transparent parts of divers 
nature are inter-united vrithout any set rule and form. Thus it 
follows of necessity that when fatty elements are combined with 
vmtery, by means of saline particles serving as copulas or bonds, 
the resuU is a humor of a milky color} This is supported by all 
the experience of chemistry, for nothing is easier than to give 
an oily fluid the peculiar consistency of milk by mixing it with 
essential or other salts. That white is not a color, since the 
parts therein are not disposed in any ordered manner, see 
Trans. I [n. 85-89]; consult also experience; for experience 
shows that chips of glass, ice, and many other transparent and 
even colored substances, present a snow-white color.' 

12. To enable us then to perceive aright the composition of the 
milkf we must seek it from the breasts and their structure, that is 
to say, we must inquire how those three principal essences, namely, 
fat, urinous serum, and the purest matter of the blood, are brought 
together; for from these or their mixture, results the compound 
called miUc. The mode in which these essences are distinctly 
separated from the blood and enter the machinery of the 
breast by distinct paths and at last come together and produce 
the milk, cannot be better cleared up than by a full examina- 
tion of the breasts. But we cannot enter further into the 
chemical theory and show the source and nature of fat, the 
nature of the serum, and that of the inmost essence of the 
matter of the blood; for this would demand an entire course 
of chemistry. 

13. [First.] That an abundance of fat streams to this humor 
which is about to become milk is evident from the fatty peUides 
and layers that surround what is called the glandular body of the 
breast, or its oval center; for the fat hems it in on all sides, and by 
its layers the adipose matter is continued all the way to the interiors 
where arise the lactiferous ducts. From the circumstance of 

^ See the author's Principles of Chemistry, p. 129, 131. 
* See the Fibre, n. 58. 
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the surrounding fat, and of the continuation of this fat into 
the middle or enclosed space, no other conclusion is possible 
than that this is the source of the fat which appears in such 
abundance in the milk, and separates from it spontaneously. 
For the cellular tissue which contains the fluid and yellow fat 
is continued by pellicles and fine ducts all the way to its center; 
and since this fat is of a purer nature, and as it were the prior 
essence of fat, and of a nobler quality than conmion fat, it 
must stream to its place through finer ducts, and as it were 
continuous pellicles and vesicles. Conmion fat, or that which 
constitutes the adipose membrane, is too gross to be entirely 
serviceable for this work, and therefore by means of the above 
wa3r8 and passages, it is brought to the spot in a more purified 
state. This is the reason why this body, lying between the 
layers of fat, is sometimes called a glandular body consisting 
of numerous clusters of glands, and sometimes a single great 
gland [n. 4, 6]. It is well known that a fatty humor passes 
through the purer ducts and vesicles which is more subtle 
than the common aqueous humor. That the fat is continued 
to the interiors is shown by Winslow. [n. 1.] 

14. [Second.] The seroia pari of the milk together with inter" 
fluent edliney addj alkaline^ and urinous parts, comes immedi" 
atdy from both the internal and external arteries. And since 
these arteries arise from the subdaman and axiUary vessels, 
therefore blood freshly come from the heart is brought to the breasts 
immediately, and b^ore it reaches the emulgents and their general 
emunctory organs, the kidneys; and the vilest portion being re- 
jected on the way by means of the winding of the vessels, it ar» 
rives in the breasts with the essence of the fresh and nearly crude 
chyle. This is the reason of a number of phenomena related 
concerning the miUc of nursing women and the changes which 
it undergoes. The blood coming fresh from the heart, abounds 
with an infinity of alimentary parts, including also those of a 
viler sort, which [ordinarily] are unloaded just below the 
diaphragm by means of the emulgent vessels and the kidneys. 
But the subclavian and axillary artery is^ situated above the 
diaphragm, and is the first vessel to intercept this quantity of 
fresh blood, including also its more impure portions; and there- 

^ The axillary artery is a continuation of the subclavian. 
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fore a smaller quantity^ of urine and of the lochia is passed off 
in nursing women, than in the same women immediately after 
the retention of the milk. This, moreover, is the reason why 
the milk has sometimes the smell and taste of the food and 
drink last partaken of; and why better milk is obtained three 
or four hours after a meal than at any other time either earlier 
or later; and why it becomes too sour to be good after the 
mother has fasted for several hours; also why, as Bartholin 
narrates [n. 7b], a rush of milk is sensibly perceived by nurses 
immediately after eating; not to mention several other phe- 
nomena, all having the same bearing. Especially does it 
show why the daily practice of nursing causes a livid appear- 
ance in the arteries close to the breast, which seem to be turgid 
with serum, rather than with blood. That arteries secern or 
separate the serum but retain the blood is clearly manifest 
during anatomical investigations; indeed nothing is clearer, 
see Trans. I [n. 199 iv, n. 221]. But lest the foulest parts 
also should be derived into the essence of the milk, these mam- 
mary vessels, both internal and external, are brought thither 
by many windings, in order, namely, that they may separate 
and cast off the more defiled portion of the blood. For the 
internal mammary first passes through the pectoral muscle 
and so, finally purified of these dregs, flows in with a genuine 
and suitable serum. That the like elements are contained 
in the milk [as in the serum] is well known even to the imleamed, 
from the quantity of sourish fluid which remains after milk 
has been creamed. That it also contains alkaline, saline, and 
urinous elements, is evident from the elements themselves 
coagulated into various kinds of curds and cheeses; for in 
these there is considerable consistency; moreover what remains 
of the milk, that is, its final appearance in the form of cheese, 
has a bitter taste and does not dissolve by the application of 
heat, but gradually runs into a soft semi-fluid mass. 

15. [Thibd.] From (he thorough commingling of these two 
essences or humors, there results an essence which is of a milky 
color, but which nevertheless is not genuine milk, until besprinkled 
by the purer material, that is, the prior elements or saline prinr 
ciples, which lie deep in the bosom of the blood. This is done not 
only in the adipose foUides or cells, but also in the foUides of the 
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cerUrdl body, which appear like glands or glandtUar dusters; 
and also during the whole passage through the lactiferous ducts 
aU the way to the nipples. It is clear from the anatomy of 
the breasts, that ionumerable capillary vessels surround the 
fat-cells and sprinkle on them a sanguineous juice which is 
more noble and interior in the degree that the vessels are the 
more pure. Moreover in the inner parts of the breasts, accord- 
ing to the testimony of Nuck and Boerhaave [n. 5, 7], these 
vessels by wonderful contortions and spbes, form nodes from 
which can expire none but the purer essence of the blood. In 
this way the third essence of the blood is poured in, which 
though of a purer nature is yet its material essence. It is 
clear from the composition of the blood, see Trans. I [n. 29, 
seq.^]j that the blood globule is made up of the purest saline 
elements and principles which enter into its pellucid globules 
and strengthen their structure; also that it contains saline 
elements of the second order or degree, otherwise called vola- 
tile, urinous, and sulphureous salts,' those namely, which 
nicely combine the six primitive globules of the blood into a 
single globule, see Trans. I [n. 69-79, 95, 96]; and moreover, 
that in the middle of the blood globule, there is a saline cor- 
piiscle having six concave sides (Trans, I [n. 70, 77]). This 
then is the constitution of blood in its several d^prees. That 
these saline elements may be proffered to the blood to the end 
that it may coalesce into a globule, there is required a watery 
serum rich with elements of this kind, and which shall serve 
as their vehicle, see Trans. I [n. 47, 48, 49]. It follows there- 
fore, as a clear consequence from what has been said above, 
that all the elements actually contained in the blood as well as 
in the serum which serves as their vehicle, are also contained in 
the milk. For the grosser kind of fat is nothing else than the 
material of the saline parts or elements of the second class, 
that is to say, is nothing else than those urinous and sulphure- 
oxia elements which, as can be shown by innmnerable experi* 
mental proofs, are fitted into the globules, where they occupy 
the surface, while a little volume of ether occupies the cavity. 

> See particularly n. 01 and ref- order or degree are common salt, 
erencee. and pure acids. 1 E. A. K. n. 76. 

' The saline elements of the first 
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But since saline and alkaline elements of a grosser sort are also 
frequently inserted into this fat, therefore, before being con- 
veyed into the blood, it is purified in the manner noted above. 
But the purest principles which are freshly distilled by the 
arterial capillaries, are a primitive oil as it were, which crowns 
the mixture and thus perfects the essence of the milk. All 
these loosely combined elements are again resolved into their 
primitive parts and go off to form a large supply of blood, as 
observed above. 

16. BiU lest the spirUuoua essence of the blood should also pass 
off into this milky substance^ it is provided that the arteries shall 
make innumerable contortions and nodules^ and that there shall 
be an infinity of veins opening out from the litHe faJtrcells^ and 
also from the other foUides and glands and from the lactiferous 
ductSy whereby anything of the spirittums essence that may be 
secreted in company with the other elements is at once greedily 
re^sorbed. There is also an abundance of lymphatics in 
other parts of the breasts, and these, together with the veins 
which manifest their presence everywhere in the minutest 
pellicles and follicles and finally in the nipples themselves 
red with their abundant blood, and also in the areola, diligently 
seek out any extravasated essence of this kind, and where- 
ever they come across it greedily snatch it up; for nothing is 
more friendly to the blood than this same essence, so that, 
with the blood as it were inviting, it flows back ahnost spon- 
taneously and with a certain force not unlike the magnetic. 
For were the milk to be rich in spirits also, the nurse might 
easily swoon away after a few moments of suckling. Nor is 
there any need for the infant to draw and borrow from its 
nurse alien spirits as it were, since its own brain now conceives, 
prepares, and sends forth an abimdant supply. For the in- 
fant lives from its own life, and not from the nurse's; and 
therefore in the latter's milk there is nothing more than merely 
the material part of her blood. 

17. The vessels, cells and ducts are so formed that whatever is 
contained in one is common to another and to all; so that each 
part draws its share from a common lake or stream. Thus it 
can never fail but that the essence of the milk wherever prepared is 
of uniform quality. This is sufllciently evident from the lacti- 
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ferous ducts which constantly communicate with each other 
by perpetual anastomoses. The like is true also of the arterial 
and venous vessels, which for this reason make so many twist- 
ings and nodes; and so likewise of the fat-cells with the ducts 
which penetrate to this center; indeed around the nipple itself 
there is a circle to which all the lactiferous ducts run. A like 
arrangement is in use throughout the whole anatomy of the 
body and in every viscus, especially in the brain, — ^in order, 
namely, that the effect may never fail the cause. 

18. BiU since in all her progress nature regards an end which 
is bath the first end and the last, so also in the breast. Far there 
she regards lactation and thus the life of the new-bom infant. 
Hence she produces the nipple at once before the existence of the 
brea^st, and this even in the new-born babe. In course of time, 
however, she draws out towards the nipple nearly all the arteries 
and veins of the breast, also the fibres, and finally the lactiferous 
dudts, concentrating them all in this threshold as it were; for the 
whole mass of the brec^t regards the nipple as the terminus to 
which everything looks. This is confirmed also by anatomy. 
For there are as many ducts put forth through the nipple as 
there are lactiferous ducts in the interior. Each of these 
ducts, greatly contracted as it is, regards not only its own duct 
in the breast, but also every other duct, — ^agreeably to the rule 
just laid down. Thus the disposition is particular and at the 
same time general. The way in which the bloodvessels per- 
vade this part is shown not only by its redness, but also by 
actual dissection; moreover, a double series of fibres invests 
the nipple in a retiform manner, confer Nuck [n. 7], and the 
same author's Plates.^ And this to the end that when the nipple 
is touched and fondled by the fingers or lips, and also when it is 
drawn out by the suckling, a communication may at once be 
established with aU the internal parts constittUing the breast; that 
is to say, not only with the nerves which bind the inmost sulh 
stances and the vessels, but also wiOi the arteries and veins themr 

^ The Plates referred to are figures hibit an intricate network of fibres, 
VI, VU, and VIII of the Adbno- and within the meshes of this net- 
QRAFmA CuBiosA, which show a work a still finer network made up 
section of the nipple seen under by the interlacement of very deli- 
the miorosoope. The figures ex- oate fibrils. 
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19-20 THE BREASTS 

selves and caneequentty with the lactiferous ducts which are sub- 
tended by the fibres and vessels and by their membranes. Hence 
comes erection of the nipple, its proneness to pour out the miUc, 
and at the same time its excitation to the preparation and attrac- 
tion of new substances for the milk. These are the ends for 
which the milk is prepared in the breast. For when the ulti- 
mate fibrous surface, which is very sensitive, is touched, the 
touch and titillation is straightway diffused into all the fibres 
of the entire breast, and therefore at once excites the membranes 
and vessels, and erects the nipple. And when the arterial 
vessels also are drawn out, — ^for by means of the fibres these 
vessels are then in the state for being drawn out, — ^they distill 
their serum, and pour it in, and also put all the lactiferous 
ducts on a similar stretch; and thus perforce the milk rushes 
out of its own accord. 

19. The above conclusions are inevitable consequences following 
from the communication of the fibres and vessels of the nipple 
with the inmost substance of the breast. As soon however as, by 
undue expansion and frequent use, the above communication is 
lessened and the connection becomes lax or loosened, then the 
nipple grows flaccid; from being red, it becomes livid and black; 
and the breasts themselves fall down pendulous, becoming very 
different from what they are in the virgin. For the substance of 
the nipple consists of fibres and vessels, and of membranes 
composed thereof; hence if their connection with the inmost 
substances of the breasts be relaxed, the necessary consequence 
is, that the parts which were formerly erected will now collapse, 
and the blood collected in the vessels of the same part will not 
so readily find its way back; add to this, that in advanced age, 
— ^for example, in elderly women, — ^with the ceasiog of the 
use and necessity, the close connection perishes, and with the 
derivation of the blood and its serum to other parts the lacti* 
ferous ducts, and at the same time the vessels and fibres, begin 
to collapse. Furthermore, as age creeps on, the minutest 
stamina or threads are gradually obliterated and their sides 
grow together, only the larger channels beiog left. Hence in 
elderly subjects, that is in women of about fifty years, the 
breasts usually become smaller and tend to disappear. 
20. There is also a communication between the breasts, and 
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especiaUy the nipples, and the genital members, but it is effected 
by means of nerves, and has not yet been explored by anatomists. 
This is plain from the effect; for the nipples are erected not 
only by titiUation, that is by the causes mentioned above, but 
also by a secret stimulus of venery. This is well known to 
everyone, and it can also be confirmed by many proofs. All 
that is known upon this subject anatomically is that the mam- 
mary or costal nerves^ communicate with the sympathetic 
nerves, or with the par vagum and the intercostal, and that 
these nerves are sent to the members devoted to generation. 
But to investigate the actual communication, it would be 
necessary to assiduously follow up the fibres* from the point of 
anastomosis and diligently to note their terminations or in- 
sertions. 

21. The red areola surrounding the nipple also performs a 
notable tise. For in order that the blood conveyed to the nipple by 
aU the branches may rightly perform its office, it must circulate 
round about, and this especially during the period of lactation 
when the nipple undergoes alternate extension and relaxation. 
Were it not for this field and gyre, when the nipple is drawn 
considerably out and again relaxed its large supply of blood 
would readily rush out of its vessels and so give rise to san- 
guineous serum; for one vessel is compacted with another, 
and each is drawn out, extended, and contracted, together 
with its neighbors. Thus there must be left for it a little 
gyre wherein it may circulate in the meantime, so that it may 
enjoy places of asylum and reception. Thus every contin- 
gency is provided for. Without the areola, the conmiunica- 
tion between the vessels of the nipple and those of the breast 
itself would be destroyed after a few times of nursing, and thus 
the very purpose of the breasts would be defeated. Yet its 
sphere of circulation is so limited that it embraces only the tract 

^ Called also the thoracic or in- founded with the intercostal which 

teroostal nerves. The particular runs from rib to rib and which is 

nenree in question are the fourth, now called the gangliated cord of 

fifth, and sixth intercostals, which the sympathetic. See Gskbra- 

communicate with the sympathetic txon n. 42, note, 

system by rami communicantes. 'The reference seems to be to 

The intercostals, which run be- the rami communicantes mentioned 

tween the ribs, must not be con- in the preceding note. 
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22 THE BREASTS 

where the lactiferous ducts tenninaie in glands. Far heMes 
their concentration in the nipple, these dttds also have their ends 
and boundaries around it, that is to say, in certain glands [in the 
areola]. Whence it follows of mechanical necessity, that in no 
case are the lactiferous ducts disturbed from their place, but on 
the other hand, thai they always maintain among each other a 
suitable connection and order. This would never be the case 
if all these ducts, thus concentrated, terminated only in the 
nipple. If, however, their terminations regard also other ends 
outside the nipple, then they will not be disturbed from their 
position and mutual connection. This is a matter of pure 
mechanism. For supposing I were to combine a number 
of threads into one bundle and not attach each individual 
thread to any fixed boundaries in other parts, they would then 
be easily shaken ou« of their mutual connection. That these 
glands are the extremities of ducts is plainly declared by 
Morgagni [n. 6], and Winslow [n. 1]; other anatomists also are 
of the same opinion.^ For almost the same reason holds good 
of these ducts as of the bloodvessels in the areola. Thus in 
order that the blood may ebb and flow distinctly into the 
lactiferous ducts, the nipple is compressed and drawn out, 
and by this path the blood passes back into these ducts and 
thus makes a communication with the whole sanguineous 
texture of the breast. Nay [the glands of the areola] by their 
unanimous traction excite the lactiferous ducts themselves to 
severally distill their milk. Thus these glands are auxiliary 
stores to the nipple, in order that all may be done aright. 
Therefore sometimes they emit sebaceous matter, sometimes 
serum, and sometimes milk, either pure or mixed [n. 1]; and 
they are pierced by little openings or foramina; for without 
foramina to allow of exudation, they could not subsist, but all 
communication would at once be lost, — ^which, however, is 
maintained intact by fistular passages which afford an outlet. 
Otherwise they would be blocked up, would soon collapse, and 
the whole passage would be entirely obliterated. 

22. With respect to the unfolding and folding of the nipple, 
that is, to the fact that it is destitute of valves, but applies its own 
rugged tunics to the milk now ready for escape,^ also to the fact 

* See Boerhaave n. 5. * See Winslow, n. 2. 
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that the UuAiferous duds so communicaie with the arteries that 
no greater qwmtily of mUk is poured in than the need at the ex^ 
Iremity, or the force there applied, actually demands^ and that the 
superfluous portion runs back, — aU this is a mere mechanical or 
organic propision, and is therefore evident on mere anatomical 
inspection. For this reason I do not dwell longer upon these 
matters. 

23. Furthermore, it is to be observed that the male chest is also 
furnished and adorned with breasts, nipples, and areoUe, not, 
however, for the purpose of giving suck to infants but because of a 
natural necessity, namely, that they may provide these two sides 
of the chest with a breastplate as it were, — which is all the thicker 
by reason of the subjacent pectoral muscle; and that, at the same 
time, they may protect that part of the lungs which lies underneath 
them, from cold and heat and all other contingencies; and also 
that by means of this fatty expansion and protuberance, the faculty 
of action may be given to the muscle and to the arms attached 
thereto; for whenthearmsarelet go or are v)aved about in various 
directions, these parts of the chest readily yield and relax; but 
without the breasts these actions so necessary to the human race 
could hardly be carried on. Fat is naturally gathered up to 
this place. For when the thoracic, and even the brachial 
muscles, are in action, the pectoral muscle always cooperates; 
so that the actions of the thoracic muscles all center in this 
spot; and therefore an abundance of liquid is collected within 
the cellular tunic which is the common tunic of these muscles, 
and also the basis of both breasts. For this reason an abun- 
dance of fat cannot fail to be concentrated to this part. And 
if there be fat, and if the frequent extension and relaxation of 
this pectoral part be required, it follows that this fat must 
circulate; that is to say, must be gathered near the cellular 
texture of the muscle as well as round about under the skin or 
epidermis. And if this be the circulation of the fat, it follows 
that it is concurrent with the blood and the ducts; that is to 
say, that here will be found organs secretory of milk, and which 
are fixed in the nipples and end there as in their last term. 
Suppose there were no fat here, and no tuberosity, but only 
tense skin such as is found in other parts; and then suppose 
the arm to be stretched backward, or to be moved in labor, em- 
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bracing, wrestling, or fighting; would not this skin resist, or 
would it not be at last so stretched out, that when the arms 
were brought back a great wrinkle or protuberance would ap- 
pear? Moreover, wherever there is considerable motion the 
faculty of motion is always supplied by circumjacent fat. 
Such is the case here with the pectoral muscle. This muscle, 
moreover, covers that nobler part of the thoracic cavity where 
lie the lungs; round about are the bones, such as the sternum 
and vertebrae. This part is intermediate, and thus [if it 
were not for the breasts] heat or cold would easily penetrate, 
and would trouble the mechanism and motion of the very 
heart itself. That in males the breasts are formed not for 
the sake of milk but as a matter of natural necessity is appar- 
ent from the case of the males of other animals, in whom the 
breasts are situated not on the chest but under the belly. 
Nevertheless many cases have been collected by writers, where 
male breasts also have produced milk. Bartholin cites a 
number of such cases from Bodinus, Joachim Camerarius, Cas- 
tellius, Benedictus, Ch. a V^^, Aristotle, Matthiolus, Schenck- 
ius, Rhodius, Walaeus, Benedictus, Nicolaus, Gemma, Vesa- 
lius, Donatus, Aquapendens, Cardanus, etc.; and BarthoUn 
himself tells of similar cases at the present day [n. 7b]. 

24. TAe ofrotw p<nnl« ore ooTV^rmed by tAe 8ti^Utn(^ o/ tAe frreo^ts 
in pregnant wcmen same moniha before delivery, and particularly 
during the preceding few days. Far the infant now coming to 
maturity no longer emulges from the mother any great quantity 
of serous blood through the umbilical vessels^ but feeds through 
the pares of its skin, upon its own liquor amnii. CansequenHy, 
the sanguineous serosity of the mother is determined in another 
direction, and in fact, by the nearest path, namely from the sub- 
clavian and axiUary vessels to the breasts. And, therefore, lest 
this supply of serosity be discharged in women as it is in men, 
through the kidneys and other channels, they have the menstnud 
flow. It is this part, though in a purer condition that is now 
expended an the miUc; wherefore with the menses comes also the 
swelling of the breasts. But since many points here occur 
which require the confirmation of experimental testimony, I 
have preferred to touch only lightly on the above particulars 
and merely to mention them. 
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The Periosteum. 

1. WmsLOW. (Exposition Anatomique.) The bones of the 
human body are for the most part covered by a membrane 
called by the general name, periosteum; but where it covers 
the cartilages it is termed perichondriimi, and where it covers 
the ligaments, peridesmium. The periosteum in general is a 
tolerably fine and extremely strong membranous expansion, 
not equally thick in all its parts, more or less transparent, of a 
very close texture, not easily yielding, extremely sensitive, 
and composed of several particular planes of fibres differently 
disposed, and intermingled with a great nimiber of small ves- 
sels and nervous filaments. This membrane does not im- 
mediately invest those portions of the bone which are covered 
by the cartilage, nor those in which the ligaments and ten- 
dons are inserted. Nor does it invest those portions of the 
cartilages which are exposed to friction, as in the moveable 
articulations, nor those portions of the teeth which he outside 
the sockets and gums. The surface of the periosteum which 
lies next the bones is attached to the latter by innimierable 
little fibrous extremities detached from all the planes and 
which insinuate themselves into the pores of the bone. These 
extremities are accompanied by capillary vessels and nervous 
filaments which run for some way between the different planes 
of the periosteum and perforate the inmost plane at the orifices 
of the pores of the bones. The periosteimi is of irr^^ar 
thickness, but this is scarcely visible on the outer surface; the 
inner, however, is marked by many impressions produced by 
the sulci, depressions, lines, and other inequalities on the sur- 
face of the bones. To some anatomists the periosteum ap- 
pears not only as agglutinated to the bones, but also as a bond 
tight drawn around them; and therefore they have held that it 
could limit the bone's growth and thickness. Apparently they 
have examined only certain of the bones, but had they con- 
sidered those which have concave surfaces, depressions and 
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inequalities, they would have found only a simple adhesion, 
without any tension. In places where it is fixed to the bones 
only by the filaments of its inner plane, the periosteum is easQy 
detached; but this separation is more difiicult where the bone 
is penetrated by the fibres of the other planes likewise, especi- 
ally when these planes are numerous; and also where it is 
penetrated by tendinous or ligamentary attachments. The 
membrane which invests the cranium is called the pericranium, 
but the part which invests the jawbone is called simply the 
periosteum. (Tr. dea Oa Praia, n. 69-64, 364.) 

2. The pericranium is made up of two laminae or layers 
closely united together. The internal lamina, which has been 
taken for a particular periosteum, covers immediately all the 
bony parts of this region. The external is termed by some 
anatomists the true pericranium. The external lamina separ- 
ates from the internal about the semicircular or semioval 
plane of the lateral region of the cranium, where it becomes a 
somewhat strong aponeurotic or ligamentary tent which 
covers the temporal muscle and is afterwards attached to the 
external angular apophysis or process of the frontal bone, all 
the way to the mastoid process. pSetween the two lamime, as 
they separate in this place, is inserted a large portion of the 
temporal muscle.] The rest of their interval which does not 
give insertion to the muscle is filled with a cellular and fatty 
substance between the lower portion of the muscle and the 
zygomatic arch. At this place the aponeurotic hood is seen 
to join the external lamina, and they both communicate with 
aponeurotic expansions of the neighboring muscles, that is, 
of the stemo-mastoid, masseter, and zygomatic. (Tr. de la 
Teste, n. 199-201.) 

3. Heister. {Compendium Anatomicum.) The perios- 
teum is a nervous vascular membrane, acutely sensitive, 
immediately investing the internal and external surfaces of 
all the bones, excepting only so much of the teeth as stands 
above the gums, and those places in the bones where the 
muscles are inserted. It constitutes the rudiments of the 
bones in the fetus; is the organ of secretion for the bony matter 
as the adipose membrane is for the fat; and from it the bones 
receive accretion, increase, and nutrition, since its bloodvessels 
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penetrate the bones in innumerable places, — ^as seen in the 
bones of children. When it is injured exostoses,^ tophi,' and 
caries, etc., are the result. Its thickness varies in different 
parts. The inner layer is much thinner than the outer and 
nourishes the bone. It receives bloodvessels and nerves 
through certain canals in the substance of the bones, by which 
it conmiunicates with the marrow, (n. 186, 187.) 

1 Tumora on the surf 8436 or in the 'Fonnations of hard calcareous 
cavities of the bones. matter, particularly at the joints. 
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Induction. 

treating also of the bucces8ivb formation of the parts 
in the living body. 

4. First of all 18 delineated the cortical substance as the primi- 
tive and purest brain. These cortical substances are conglomer- 
ated together J whence arises the first effigy of a brain. The form 
and determination of this conglomeration is what produces the 
parts named cerebrum, cerebellum, medulla oblongata, and me- 
dulla spinalis. Of these however one exists before the other, — 
the cerebrum, namely, before the medulla oblongata and 
spinalis; nay, even the cerebellum comes after the cerebrum, as 
may be seen in Malpighi's treatise on the Incubated Egg.^ 
Afterwards from these beginnings fibres are put forth as append- 
ages, but which do not yet venture to proceed to any distance. 
The fibres are what form the whole of the little animal frame; thus 
the brain by means of the fibres, flows into the entire system, wherein 
there is nothing existent except the fibre and its spirit; that is to 
say, wherein there is no presence save thai of the brain by means of 
the fibres. Respecting these points, see the treatise on the 
Fibre.* Moreover from what follows it will be clear that there 
is nothing continuous in the whole body save the fibre of the 
brain. But in order to form the animal organism, this fibre 
makes various circumvolutions. First, however, and before enter- 
ing on the work of formation, it forms the vessels of the body, 
which shall be its associates in forming the organs of the body. 
•Apart from the bloodvessel, the fibre does not form anything 
that can be called purely corporeal or bodily; since for the exist- 
ence of a body there must be blood and bloodvessels. But the 
blood must be prepared from spirits, that is, from the essence 
of the fibres, together with elements taken in from the circum- 
ambient world; and vessels must be formed from fibres and the 
circiunvolutions thereof into the form of a canal. Then, in 

^ See Genbration, n. 343. * See the Fibre, n. 314 seq. 
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order to perfect this work and lead it back to the brain so that 
there may be a communication [between body and brain], 
there is required a corporeal fibre which shall constitute the 
inmost coat of the arteries and the outmost of the veins. Re- 
specting this fibre see the Treatise on the Skin.^ 

5. From the bloodvessels thits prepared are formed the first 
membranes; and these everywhere mark out the primitive rudi- 
ments and project the warp thereof; but they do this successively 
one after another. This is apparent to the sight in the bodies of 
embryos and infants, where all the membranes, — the skin, and 
the web-like tissues everjrwhere, — ^are highly sanguineous and 
ruddy. But in process of time these membranes from being san- 
guineous become filamentary and as it were ligamentous and tendi- 
nous. This occurs when the filaments are no longer traversed by 
blood but by a serosity secreted from the blood, — in which case 
the membranes grow pallid. This is plainly conspicuous in the 
larger vessels such as the umbilical, and, moreover, in the ves- 
sels of the skin, and also in the ductus arteriosus. For those 
vessels that in the earliest stages had been sanguineous, after- 
wards grow pallid and become tendinous, or consist of threads 
of a different kind. The extreme redness of the skin, — nay, of 
all the membranes, — in embryos and new-bom infants, is a cir- 
cumstance on which we are sufficiently informed by actual 
sight. An indication of this kind of formation remains also 
in adults; for even the palest skin will often blush in a moment 
with the most intense redness, — showing that the blood is then 
continued into threads which it had previously deserted. 
After these membranes, which delineate the first rudiments of the 
bodily organs, come the muscles, which lie between duplicatures 
of the membranes. But in order for the formation of muscular 
fibres, there must first be determined to this membrane vessels of 
some size, both arterial and venous, and also a fascicle of fibres. 
The pre-existence of the membrane that serves as a sheath to 
the muscle inserted into it, is plain from the formation of the 
several muscles which are finally inserted into these sheaths 
and there increase; as is seen in the face, over the cranium, 

^2 A. K. 484-530. See par- on the Fibre includes a chapter 
ticulariy on the corporeal fibre n. (n. 168 ^e^.) specifically devoted to 
504-507, and also n. 540. The work the corporeal fibre. 
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aad elsewhere. For the motive fibres of the muscles are con- 
structed of bloodvessels together with the genuine fibres of 
the brain, as will be clearly seen from the genesis of muscles.^ 
When ihe blood deserts their vessels, ihese muscular fibres produce 
the tendinous fibres, which are not active like muscular fibres, 
but passive, corresponding to the activity of the former. That 
the tendinous substance which has invariably become ad- 
herent to the muscular fibres, was formerly muscular, is suffi- 
ciently evident from the laws of formation, see Trans. I.' 
From the tendinous fibres arise cartilages, and from the cartilages 
bones, — sooner or later according to (he order and needs of 
nature. The fact of such a transformation is evident from all 
the particulars; for the tendinous changes into the cartilaginous 
and this into the osseous. Consider merely the formation of 
the embryonic frame, and compare this with the growing and 
adolescent body, and you will plainly see this process of for- 
mation. 

6. Bui in order to the existence of the viscera or soft parts, 
there must be formed minute glands, or minute g^uasi muscular 
parts formed of fibres of the brain and bloodvessels, together with 
the more general mtiscular tegument. These glands give origin 
to their fibres, which are to be termed corporeal fibres, and which 
in conjunction wiOi bloodvessels and genuine fibres enter upon 
the work of weaving and shaping the viscus. This may be seen 
from the viscera themselves, which we have already treated of in 
detail.' Respecting the glands that produce the corporeal 

^Ut ex oeMsi musculorum oomf draft of such a Transaction is re- 

pcerahU, Dr. Wilkinson takes this produced in Photo. MSS. Vol. 

to be a reference to a proposed VI | 3; see Generation n. 3, note, 

work on "The Genesis clL the There is a]so another MS. (not 

Muscles/' and this is not improb- reproduced) of twenty-two pages, 

ably the case. A treatise on the which deals with the muscles; but 

muscles was intended as a part of it consists almost wholly of quota- 

Swedenborg's anatomical series; tions. See 3 DoctTifENTS p. 860, 

see 1 E. A. K., n. 142, which refers 866, 942. 

to a "Transaction on Myology," >C/. 1 £. A. E.,n.251, 252, on 

in which the origin of muscles was the Laws of Formation, and n. 230 

to be explained. A MS. contain- on the Muscles, 

ing what is presumably a first 'i. e. in the Andial Ejngdom. 
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fibres, see the treatise on the Skin.^ From these considerations 
we now proceed to the periostea. 

7. But it is especiaUy to be observed, that all thisformaMon pro^ 
gresses exactly according to the order of nature, and in fact, sue- 
cessioely from the most perfect form through forms less perfed to 
that which is last or most imperfect. The first form of all is the 
spiritual form which must he attributed to the soul itself. From 
this is produced the celestial form which is the form of its purest 
organic substance wherein the soul transacts the functions of its 
rational mind. This again produces the vortical form, that is, 
the form of organic substance, which is properly called the vortical 
form and the fibres produced wherefrom emulate the same form. 
This form then produces the spiral form which is that of the whole 
brain, of the viscera, of the nervous fibre in general, and also of 
the motive fibre. And lastly, the spiral form produces the terres^ 
trial or angular form such as exists in tendons, ligaments, cartilages 
and bones. But on these subjects see the Doctrine of Forms.* 

8. With these premises we can now see what is the origin or 
genesis of the periostea. The last tunic of the muscles is con" 
tinued aU the way to fixed boundaries or solid substances; for 
the muscle, which is a soft substance, cannot found its forces upon 
soft extremities, but needs more solid extremities, which shall 
offer resistance. Hence the outmost of the two layers constitu^ 
ing the periosteum, is a continuation of the vascular tunic that 
surrounds the muscular flesh. This membrane is the envelope 
or sheath of the muscle, and is prior to the muscle. Thus by 
its continuation here, it marks out the form of the parts which 
it is about to form. That the marking out is done by this 
membrane, is evident in the case of the loins, feet, arms, verte- 
brae, and cranium. For, consisting of mere vessels, it is the 
first to come into existence, and it afterwards encloses in its 
duplicature either the muscles or the bones, or both muscles 
and bones. Moreover, it is this membrane which contains 
the pericranium and dura mater in the beginning of their 
formation, but which is afterwards separated from them by 
the intervention of the craniiun. And since this membrane 
is at first vascular, therefore, in process of time it becomes pale, 

^See n. 5, note. *See the Fibu, n. 255 stq, 
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being deserted by all but the larger vessels. The nature of the 
continuity of this membrane is apparent from the nature of the 
pannicukue camosu^ and the other muscles which direct the 
whole circumference of the body; it is also seen in the head, in the 
cranium itself and even within the cranium; for the dura maler 
is the internal periosteum of the cranium. From the muscular 
integuments it goes over the bones where it is attached and 
spread around. This membrane therefore has a wider ex- 
tension than any other membrane, and even than the skin 
itself; for it is, so to speak, the first line that projects the whole 
warp into a plane. 

9. The second or inner layer of the periosteum (for it is comr 
posed of two membranes) consists simply of tendinous filaments 
drawn out from the muscular flesh. This layer immediately 
surrounds the bones^ and inserts and implants its roots in fixed 
spots therein^ in order thai the bones may yield to the muscular 
force and be flexed according to the set order of nature. For, ex- 
cepting in the heart and viscera which are hollow and soft, all 
the tendons of the muscles attach themselves to cartilages and 
bones, as to solid termini, with a view to enabling them to put 
forth their force and to call those parts or appendages into 
motion. On this account also they demand and claim for 
themselves the inmost place, or that next the bone. This 
layer, however, is not uniform throughout, being in some places 
thick or dense, in others thin, while in others again, as on the 
temples, at the sides of the cranium, and elsewhere, there is no 
trace of it, but the naked bone begins to appear. This layer con- 
sists of resolved tendinous threads, and as it were of a loose 
aponeurosis, intermixed with which are bloodvessels and also 
fibres which are on their toay to penetrate into the interior parts 
of the bones. This is clear at first sight; for the compact ten- 
dons are of a hardish texture, and by their means this vaginal 
tunic of the muscles is attenuated, and, under the name of 
peridesmium, p>enetrates the vessels between the layers of the 
periosteum; it is then split into threads, and, by these divisions 
into threads or parts, it is rendered soft. The threads of this 
layer either loosely surround the bones, or are inserted somewhat 

^A thin subcutaneous muscle found in the forehead, neck, scro- 
serving to move the skin. It is turn, etc. 
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deeply inio their very substancej — as is the case when the hones 
are to be moved by the musdeSy — or they also combine into bundles, 
and determine themselves to other parts of the bones; and since 
motions are to be continued mechanicaUy through the connection 
of parts, these bundles are termed ligaments. There are innumer- 
able such ligaments, which go from one bone or from one gingly- 
moid articulation^ to another, — as in the ossa innominata, the 
pelvis, the vertebrse, the false ribs, etc. It is solely the dis- 
position of the parts, that causes the substance to appear more 
or less soft or hard or tender, and to be determined in one way 
or in another, and particularly, to conduce to the continued 
connection of the motions. The continuity of this layer be- 
comes evident also on anatomical examination of the skeleton; for 
it is there continued over all the bones both of the body and of the 
head. Under the form of a white aponeurosis it also distin- 
guishes one musde from another. Finally, it proceeds to the 
verUbrol column and constitutes the tunica vaginalis of the spine, 
which goes by the convex and also by the concave part of the spine 
all the way to the junction and articulation between the cervical 
vertebrce and the occiput. Here it expands around the cranium 
and the bones of the head, being termed the pericranium where it 
covers the cranium. This continuation of the membrane is 
shown by mere anatomical inspection. It is clear therefore 
that its extension is exceedingly great. It takes origin behind 
the veil of the upper layer of the periostea, since it arises from 
the motive fibres, — for every tendon and aponeurosis was 
once muscular, but being deserted by the blood it contracts 
and becomes a tendon. This layer serves as a cushion for the 
bloodvessds and nerves, wherfby they may pass in the freest man- 
ner into the osseous substance and its medulla or marrow. For 
were it al all hard, neither the vessels nor the nerves would pass 
into the bones in accordance with the whole end for which nature 
formed them; and therefore as soon as ever this layer is thickened 
and stopped up with humor, then is lost not only the power of the 
muscles over the bones, but also the faculty of articulation; indeed 
caries and exostoses are the result whenever this lamina is abraid- 

^ A gmgiymoid articulation is one the long axis of the bone. The 
that pennitB motion on a single knee-joint is an example, 
axis approximately transverse to 
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10 THE PEBIOSTEXTM 

edf or suffers any other lesum. Mere experience, medical or 
empirical, shows this; and it is also supported by reasoning 
based on the connection of the parts; for in the cases referred 
to, the path for the nourishment of the bones is subverted and 
obliterated. 

10. These two layers of the periosteum are perfectly distinct 
from each other. The inmost layer is also perfectly distinct from 
the surface of the bone; for it does not adhere to it except where 
tendinous or ligamentous threads and also bloodifessels and nervous 
fibres are inserted into the bone. And since the two layers are 
thus distinct and the texture of the periosteum is lax or loose^ it 
foUows that there is some kind of liquid permeating and circu- 
lating through it; that liquor^ namely, which is expressed from the 
musdeSf especially when set in miction, and is collected between 
the motive fibres and in the cellular tissue of the muscles, — a 
liquor which is both oily and watery, and which gently toudies 
and anoints the bones. The motion of these layers arises from 
that of the surrounding muscles, which, as they are variously 
called into play, exert a variant action upon the layers, and 
indeed a reciprocal action between the internal periosteiun and 
the external, causing a drawing to and fro, whereby the liquor 
is driven from part to part. The extension of these mem- 
branes shows the nature of the circulation. According to the 
common rule, aU this liquor tends from the circumferences to 
the centers, or from the greatest motion to the least, and hence from 
the several bones which are the circumferences to the vertebral 
column which is the cerUral axis of the bones. The reader will 
find this rule confirmed everywhere, as also the statement that 
the vertebral column is the axis and central r^on of all the 
bones of the body, that is of the whole skeleton. And so when 
it reaches the vertebral column, it rises both outside and inside; 
and by a kind of pumplike action as of a syringe, it is drawn up 
aU the way to the cranium where resides the supreme or veriest 
central part of the body. Respecting the manner of this piunp- 
ing see the treatise on the Vertebral Column, and also that on 
the Cranium;^ for thither does the liquor mount, and there 

^ No such treatises are found taios a chapter on the Cranium 
among the author's writings. The (n. 190 seq.), which the reader may 
work on the Brain, how(>ver, con- consult for further particulars. 
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its gyre is terminated. In this place, that is to say, in the cranium, 
(his oleaginous liquor seems to be sent outwards, that is, to go off 
in the form of effluvial halitu^; it also supplies nourishment ?o 
the hair and bones. In these subjects the reader is requested 
to wait for the treatise on the Brain. The fact that a large 
quantity of a fatty and unctuous liquor of this kind is found 
in the vertebral sheath, and finally around the pericranium, 
is clear from mere experience. Bui with regard to the juice that 
exudes from the membranous filament, it seems to be expressed 
at one and the same time in the very vertex or central place, or 
from the external periosteum and from the internal, which is the 
dura m^ter. And indeed, by virtue of the same causes. This 
juice is the same as that which is conmionly excreted from the 
external parts after the residual serum has left it, — a juice 
that is fluid and comparatively fatty. 

11. But the fluid thai circulates through the muscular mem- 
branes and their cellular tissues and finally through the periostea, 
is discharged in divers places; thai is to say both into the adipose 
cells whence comes fat {for the adipose tunic lies next to the panni- 
cuius camosus), and into aU the interstices; it can likewise be 
discharged through the more open pores of the skin, in which case 
it goes off into sweat; and again, towards the peritoneum and 
pleura, whose channels of discharge have been already pointed 
out.^ For when the pores of the skin are shut and perspiration 
prevented, it then drcuUUes through the periosteum or is driven 
towards the peritoneum and pleura; and vice versa. It is well 
worth our while to inquire into this circulation, since the 
health of the body for the most part depends upon it. For 
when the pores of the skin are obstructed, and the body is not 
roused up by any motion, all this excrementitious hiunor is 
put back into the circulation, and also into the periostea, 
whence the latter are infested by this worthless kind of serum, — 
as may be concluded from the stufling experienced during 
catarrh; or else it is sent towards the peritoneiun and pleura; 
but the more fatty portion remains in the adipose tunic. For 
the viler part is always cast out through the doors of the skin 
or sent off into banishment elsewhere, while the more genuine 

> See 1 A. K. 312 9eq,, 420 Mg., particularly n. 325, 426-428. 
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part is absorbed by the veins and l3anphatics. The residue, 
which serves as an ungent, circulates through the cellular 
tissue and also through the periostea. That such is the case is 
evident from anatomical examination. For from the panni- 
cuius camosus, ducts open out towards the pleura and peri- 
toneum, and also towards the skin and its pores, as was estab- 
lished above.^ Hence the practical art and science of animal 
nature consists in this, — ^that the viler parts be rejected and the 
better retained. How this is effected will be explained in our 
Pathology,* for there we can confirm our position by experi- 
mental testimony. This equilibrium depends on the natural 
state of the body; and the loss of it on the change of that state. 
How many are the causes of that state will be seen in oiu* 
Rational Psychology.* 



1 See 2 A. K. n. 402, 493, 504, 
seg. 

*The work referred to as being 
in contemplation Beems to be the 
one mentioned in the prospectuB 
printed in volume 1 of the AimiAL 
Kingdom as constituting ''Part 
XI" of the whole series, and which 
is entitled, "The Affections of the 



Body, that is to say. Diseases, par- 
ticularly those of the head or cere- 
brum." The work on Diseases 
of the Fibre, which is included in 
the work on the Fdbb, was prob- 
ably to have been incorporated 
in this "Part XL" 

* The Latin is Pathologia (Path- 
ology). 
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A^ = Appendii to Obnbkatiok. B. := Tbe Bbbabtb. P* == Tbe Pbbiostbuu. 
All other rareraaoea are to Obnbbation. Capitals not In heavy type Indicate 
authors quoted by Swedenborg; «. g., B. = Boerhaave. Ba. = Bartholin. 



AcnoN, descends, 314. 

AcnvB, Something of harshness 
in, 290, see Male and Female. 
And Passive, necessary to ex- 

• istenoe, 206; see Paesive. 

Adolescence, see Youth, 

ArvBcnoN is passion, 145; see 
Animua. Changes state of body, 
145. 

AiB, Nature's activity in ultimates, 
242. Forces of , inconstant, 286. 
Enemy to generation, 242; to 
fetus, 326. Excluded in coition, 
211. Thus cervix closed in preg- 
nancy, 286. 

AuB Vespbrtiijonum, see L4ga^ 
ments. 

Ai«LA2nx)i8, H. 319, Ba., 320, In 
animals, 331. 

Amnion, see Fetus (membranes). 

Amniotic Liquor. S. 323; similar 
to L., in fetal stomach, S. 321. 
Origin and use of, how discover- 
able, 328. Cannot come from 
chorion, 326, placenta or bladder, 
331. Source, 332, 353. Is genu- 
ine chyle, 353, 362. Not unlike 
white of egg, 334. Contents of, 
338. Laid up by fetus, see 
Fetue (nourishment). Preserves 
fetus from injury, 327. 

Analytical, see Beaaoning, 

Animal Essence, see Soul. 

Animal Kingdom, 298. 

Animalb, Why, mature quickly, 
290. As fetuses, require grosser 



nourishment, 331. Soul of, an 
entity of hic^er nature, 334. 

Animal Spirit, mediate between 
soul and body, 165. Composi- 
tion of, 48. ''Circle of life'' of, 
45. Ruled by brain, 360. Pujv 
est of saline elements enter into, 
329-30. How nourished, 342, see 
Animus, Determinations of, see 
Fibre (compound). Seat of 2d 
cause of venery, 95, 149. Covers 
seed {q, v,), A. S. of fetus, see 
Fetue (nourishment). 

Animus, 90, note. Is such as is 
animal spirit or fibre, 289. 
Changes of, affect finer nourish- 
ment, 333. Affections of, mani- 
fested in animal spirit, 313. See 
Venereal L, (2d degree). 

Art, see Nature, 

Artert, see Blood (vessels). 

Aura, Purer, see Soul (Ist animal 
essence). 

Barthoun's Glands, 186, note; 
called prostates, 200, note, 211. 
Use of, 211. 

Beauty, in women, 289-90. 

Bees, Provisioning of, compared 
to storing of amniotic liquor, 334. 

Birth. Three births of fetus, 269, 
266. Fetus makes for exit when 
liquor amnii consumed, 334. 
Orbicularis muscle acts in, see 
Utente. B. of ovipara and vivi- 
para, 324. 

Birthmarks, see Mother (emotions). 
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Bladder, A centre of rest, 341. 

Distended in fetUB, Ba., 320; 

why, 364. 
Blood, Last of animal humors, 166, 

304. Contains all that precedes, 

304, 330. Soul, the inmost of, 
40. Chiefly made of spirit, 350, 
combined with material elements, 
334, sulphureous, and saline, 166, 

305, B.y 15; otherwise not an in- 
habitant of earth, 329. Form of, 
352. Globules of, 15, B., 15. 
Equation of (q. v.). Circulation 
of, see Feiiu, Community of, 
18, 277. Soul of body, 43, 149, 
166. More contaminate as less 
ruled by rational mind, 290. 
Most important of means in 
generation, 10. Parent of seed 
(q. V.) 11, G. 35a. Seat of 3d 
cause of venery (q. v.) 149. 
Storehouse of body, 329, 330. 
Bm 8; containing primitive ele- 
ments of every degree, 50. Com- 
plex of all bodily essences, 40, 
and origin of all humors, 10, 40; 
50, B., 8. Large volume of, 
necessary to supply quintes- 
sence, 165. Only pathway for 
nutrition, 329. Purification 
of, effected by long passage, 14; 
by ramifications, 15, 304, 315. 
Serosities expelled to skin, 332. 
Vessela. Composition of, 350, 
289, 329. How formed. P., 4. 
Associated with fibres to form 
body. P., 4. Become ligaments, 
P., 5. Abteries. Inmost mem- 
brane of, 313. Best blood in 
centre, serum separated to sides, 
131, B., 14. Veins carry off 
impurities by distinct paths, 
22, 282, 315. White Blood, 
def., 304. Contains Ist essence 
clothed with purest elements, 48. 
Form of vessels of, 352. 

Blushing, cause of, P., 5. 



Body. Four kingdoms of, 8, 60. 
Form of soul, mind and animus, 
288. Composed of nothing but 
fibre, 42, 145, 309, 313, 328-^, 

342, 360, P., 4. Built up of 
nervous fibre and vessel. P., 4, 
by means of blood, 42-^, 289, 
P., 3, seq. Formation d. P., 
4-6. And Soul, see Saul, 

Bone. How fed. P., 9 

Bbain. Order of formation of, 

343, 360, Pm 4. Forms body 
according to representation of 
idea, 313, see Saul. Cortical 
Glanda. Seat of primum mo- 
bile, 309. Inmost sensories and 
motorics, 358. Ends of vessels 
and beginnings of fibres, 309. 
Factories of animal spirit, 305. 
Feel needs of body, and attract 
nutriment, 309. Cerebrum, de- 
fined, 360, note. Independent 
action of, is perverted order, 
345. Closed in fetus, 345. Me- 
dulla Oblon^ta. First thread 
from cerebrum, 360, 343, P., 
4. Cerebellum. Formed after 
cerebrum, 343, 360, P., 4. But- 
ler of seminal essence, 44; cf. 
47. Inmost seat of venereal 
tremble, 105. Origin of testicu- 
lar fibre, 44; of uterine, 278; of 
generative nerves, see Nerves, 
C. of mother, conscious of con- 
ception, brings forth supplies, 
365, 265, 278. C. of Fetus gives 
natural instinct, 345; fibres of, 
see Fibre (compoimd). Dura 
Mater, 302, P., 8. 

Breasts.* W., 1. Use of, 23; in 
animals only for milk, 23. Cen- 
tres of actions of thoracic muscles, 
naturally gathering fat and blood, 
23. Nerves of (W., 3), com- 

* Unless otherwise indicated, the 
references under this heading are to 
the Bbkastb. 
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municate with genitalSi 20. Swell 
with menses, H., 4; why, 24. 
Hardness of, a symptom of preg- 
nancy, G., 365. Begin to swell 
when infant resorts to liquor 
amnii, 24. Like placenta, only 
proffer food, G.t 307. Why Tes- 
•els etc. of, intercommunicate, 

17. Vessels. H., 4; W., 3. 
Bring blood fresh from heart, 14; 
the effect, 14, Ba., 7b. Are 
winding, B., 5; for purification 
of blood, 14; to prevent escape 
of spirit, 16; this spirit is ab- 
sorbed by veins and lymphatics 
(q. v.) 16. Continued through 
glands to lacteal ducts, B., 5; N., 
7. Supply serous part oi milk, 

14. Pour in serum when on 
stretch, 18; and according to 
demand of extremities, 22. Glan- 
dular Centre. H., 4. Sur- 
rounded by fat, W., 1; H., 4; 
M., 6. Why called a single gland 
(M., 6), and also a cluster of 
glands, 13. Fat continued to 
interior, 13. Follicles of, supply 
purest matter oi blood to milk, 

15. Lacteal Ducts. Con- 
tinued from arteries, H., 4; 
B., 5; N., 7. After inordinate 
suckling, give out blood, Ba., 
7b. Origin of, surrounded by 
fat, 13. Anastomose and form 
circle of communication, W., 1~ 
2; why, 17. Areola. Glands 
(rf, have lactiferous ducts, M., 6; 
W., 1; B., 5. Use, 21. Are 
auxiliary nipples, 31, W., 1; emit 
serum, sebum, or milk, W., 1; 
why, 21. Nipples, W., 2; H., 
4; M., 6; fibres of, N., 7; caver- 
nous substance of, H., 4. Why 
exist before breasts, 18. Centre 
of all mammary determinations, 

18, 23. When titillated be- 
come erect, 18, 20; and prone to 



pour out milk, 18. Connection 
grows loose even to flaccidity, 
according to use, 19. Erected 
also by venery, 20. Traction of, 
21. Use of rugosities of, 22, 
W., 2. In Males. Have or- 
gans of secretion, 23; M., 6. 
Milk from, 23, W., 3; Ba., 7b. 
In Infants exude serous liquor, 
Ba., 7b. 

B0LB OP Urvthra, see PenU, 

BcLBUB Vbstibuli is cavernous 
substance of vagina (q. v.), H., 
215; or plexus retiformis, W., 
194 and note. 

Cauna, 175, 268; def., 360. Sperm- 
atozoa compared to, 171 

Caruncula, see Prostate, 

Caruncula Myrtiformbs, see 
Hymen, 

Castration. Erection after, 93. 
Desire after, S., 34. No pro- 
lific seed after, 37, 41. 

Catarrh. Cause of. P., 11. 

Cause. Internal causes are in- 
visible, 276. Every, has its 
wfi ftTiiniim and minimum, 151. 
Must be a series of, 212. The 
principal, needs instrumental or 
impulsive causes, 103, 108, 149, 
212. See Infiuxion. 

Childhood. Why no seed in, 80. 
See YmUk. 

Chorion, see Fettis (membranes). 

CICATRIG0LA. 252, 256. 

CiRGTTiicisiON of women, S., 198. 

CLrroRis. H., 179; W., 188; S., 
197. For Unition, 210. Why 
swells in venery, 210, 212. Sus- 
pensory ligament (M., 206), and 
muscles, limit expansion, 210. 
Excretes humor for union, 211. 
Constructed solely for Excita- 
tion, 212. Glans of, the main 
organ of E., 212. Contributes 
to generative circle, 212. 

Coition, time for, 46. The two 
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are ooe in, 209. Absolute union 
prevented 21 1, see Venareal L. 
External circle in, 212. Imagi- 
nation in, 243. Hymen and, 
243. Humors oi female in, 211. 
Air excluded in, 211. Demands 
supply of blood, 19. Action of 
body in, 21, 111, 112; 6i muscles 
of penis, 148, 151. Position in, 
151. Results if excessive or too 
sparse, 23, Ap., 13; if interrupted, 
115. Lassitude after. Never 
from Conjugial Love, 95. Cause 
of, 47, 95, 151. Quickly re- 
stored, 45, 47. 
Ck>NGEFnoN. Not dependent on 
will, 44. Mode of, general opin- 
ion, 236-7, Ap., 6, see Seed 
(Resolution). C. of Male or Fe- 
male, Ap., 6. Extra-Uterine. 
Ap.y 5; why possible, 283. Ova- 
rian, B., 250. Tubular, 283; B., 
260. Abdominal, 283. 

CONJUQIAL CONSOBfTOHIP, 213. 

CoNJUGiAL Love. First degree of 
venereal love (q. v.), and is 
truly love, 95. Only in genuine 
C. L. are the testes the bounds 
of the venereal affection. 90. 

Corpus Luteum. H., 248; B., 
250; M., 251; def. 251a, note. 
Permeated only by purest blood 
and spirit, 255, 304; therefore in 
gyral form, 352. First womb 
of ovum, 302-4. Swells during 
first days of pregnancy, and al- 
most surrounds ovum, 255. Same 
part of ovum attached to, as in 
uterus, 273. Is the secundine of 
primitive fetus, 209. Nourishes 
ovum, 273, 339. Receives pri- 
mitive seed, see Seed (Resolu- 
tion). Correspondence, 240, 255. 
Gives first nourishment to fetus, 
256. 

Cowper's Glands, H., 117; W., 
121, 186; see Penis (glands). 



Crbatign. Is from firsts, throufji 
lasts to intermediates, 343, see 
FirsUf InfiuxUm. 

Cebmastbb. W., 27; B., 32. Com- 
municates pulmonic motion to 
testes, 39. Erects testes, and 
why, 54, 63. Assisted by dartos, 
63. Acts on vas deferens, 68. 

Degrees. 304. See Infliunon 

Desire. Origin of, 90, 95, see 
Vesicttlct. In Women, 213. See 
SaiacUyy Venereal L. 

Divine, T^e. The sole source of 
Truth, 176. Perpetually inflowing 
source of soul's faculties, 334; 
see Influxion, 

Dura Mater. See Brain. 

Ego. Compared to fetus, 334, 
338. Comparison to be made 
with caution, 360. 

Epididtmis. W., 26; IL, 30. 
Fibres of testis converge to, 170. 
Last terminus of simple fibre, 
151, cf. 90. Condense and 
strengthen first envelope of seed, 
51-2; by clothing it with 
animal spirit, 306; ^ected by 
circular motions, 170, 51. Com- 
plete first composition of seed 
(q. V.) 82, 51, 170. Why re- 
ceive more blood than testes, 48, 
51. Animalcules in, L., 161; see 
Seed. Pour spirit into vas defer- 
ens for ccNnpounding seed, 71. 
Correspondence of, 255 

Equation, Law of, 271. ^plied 
to blood, 13, 14; to ovum, 265, 
271; to breasts, B., 22; to animal 
q>irit, 278. 

EREcnoN. See BreasU (nipple), 
Clitoris, FaUapian T,, Penis, 
Testis. 

Evacuation. E-e never simul- 
taneous, 61, 112. Quantity in 
seed causes desire for, though 
not so grossly as in other E-s, 
105; see Seed (emission). 
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Excitation. Progrefls <^, 90, 105; 
see VenereoZ L. 

Expansion demands humors, 156. 

Fallopian Tubus. H., 258; W., 
259; B., 260; S., 262. The first 
organs proper to female, 240. 
Belong properly to fetus, 270. 
Seat of 3d active force in coition, 
271. Why abundance of ves- 
sels and fibres in, 265. Why 
constant communication of ves- 
sels ofy 277. Pimbrte. Are de- 
terminations for ovum, 263. Why 
not attached to ovary, 270-1, 
287, 237 iu. Humor of , W., 259. 
Use of, 268. Is there seed in? 
See Seed (resolution). Admit 
passage to uterus, but not fn»n 
it, S., 262. Are f(v transmission 
of ova, not oi seed, 239-40, 263. 
Erection of, B., 260; cavernous 
substance, H., 258; distended by 
conception, R., 262. Erected 
like penis; when, 266; why, 263; 
also in ovarian inflammation, 263, 
266. Application to Ovary, 
H., 258; W., 259; M., 261; S., 

262. Closely applied when ovum 
ready, 263. Assisted by als 
vespolilionum, 266. Effect of, 
on ovum, 270. Not possible 
during pregnancy, 287. Pas- 
sage of Ovum. After reception 
of ovum, F. T. draw blood 
from ovaries, 271. Cardiac and 
pulmcxiio motions of, forward 
ovum, 267-8. Their valves (M., 
261; S., 235, 262), also assist, and 
their humor prevents return, 
268. Nourish ovum, 273. Why 
ovum makes delays in tubes, 
273. Its stopping places are 
of same structure as corpus lu- 
teum, 304. Tubular conception, 

263, B., 260. During Preg- 
nancy. Why draw near to uter- 



us, 284. Do they carry off im- 
purities from chorion? 282, 318. 

Fat. Composition of, B., 15. See 
Miik. Present wherever there 
is motion, B., 23. 

FathMb. What, contributes to off- 
spring,opinions, 354. Gives sub- 
stantial soul, 306. This must 
be in seed, 41, 170; and not after- 
wards infused, 43, 354; to under- 
stand this, principles are nec- 
essary, 355^. Somewhat (rf F-'s 
soul produces initiaments of off- 
q>ring, 358. See Mother. 

Fbmalb Organs of Generation. 
Three gates to, 210. When 
opened, 244. Use of, 239, 82, 
204, 214, B&e Male and P. Corre- 
spond to male, 208, 240. Corre- 
spondence ceases at ovary, 240. 
See also Ovary, Utenu, etc. Ex- 
ternal Parts, H., 177; W., 184; 
S., 195-6. For reception, 208, 
210; see Labia, For co6peration, 
208. For union, 208-9, 211; 
himiors oi, aspire to absolute 
union, 211. For resolution of 
seed (q. v.), 82; may receive 
finer covering of seed from round 
ligaments, 253. Navicular fossa 
(W., 186), facilitates childbirth, 
214; see Vagina. Are more sen- 
sitive than male parts, 212; see 
Male and F. Humors of (H., 
183; W., 190), are of three de- 
grees, 211; not seminal, but con- 
junctive, 211; guard against 
urine and excite desire, 211-2. 

Fbtus. S., 322. Highest of uter- 
ine contents, 326. Does F. live 
own life? Ap., 1. When ani- 
mated 7 Ap. 2. Soul of (q. v.), 
from father (q. v.) and all else 
from mother, 306, 358. Brings 
self forth according to growth 
of brain, 306. Principiates oi, 
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from soul of father and soul of 
mother conjointly, 358. Three 
births €i, 269, 266. Is in free- 
dom immediately after leaving 
ovary, 360. Acts from cere- 
beUum, 345. Ruled by Divine, 
334. Breathing in womb, Ap., 
3; crying, Ap., 4. Formation. 
General principles of, 359, seq. 
Fetus directs work 334, cf., 308. 
Is Uke microcosm in macrocosm, 
298; see Mother. Compared to 
chick, 338; comparison to be 
made with caution, 360; to vege- 
table kingdom, 269. First F. in 
ovule, 175; fetus seen, 302; is 
like forms oi cortical glands, 330, 
175. Purest organs made by 
animal q>irit, 350. Formation 
of body, P., 4-6. Heart, 360, 
311. Fetus five weeks after 
conception, S., 322. Nouriah- 
ment, B., 291. Appetite the 
cause of, 307; from brain, 309. 
Draws N., because motions of, dif- 
ferent from mother's, 311. Re- 
gards mother as microcosm, 265, 
276; as macrocosm, 298-9, 307, 
324, 349. Claims all as its own, 
299; returns nothing, 303, 325. 
Commands quality and quantity, 
351-2. Demands change oi N. 
according to state, 333, 280; see 
Placenta, Induces changes on 
mother, 271; see Pregnanq/. 
Nourished by corpus luteum, 
then by tubes and lastly by 
uterus, 256. Requires purest 
essence, then grosser, or animal 
spirit, and lastly pure blood, 280, 
330, 365; or, pure spirit, spirit 
mingled with grosser essence, or 
white blood, and blood and serum, 
304. Receives N. only from 
blood and spirit of blood, 328-9. 
Draws spirit from mother's cere- 
bellum, 278; oleaginous matters 



from her peritoneum and pleura, 
279. Draws only what mother 
can replace, 303. In later period, 
begins to exclude own animal 
essences, 280, 305, 330, 363; 
joins own spirit to elements from 
mother, and thus excludes own 
blood, 305, 334, 330. As F. 
wills to become free, provides 
own store of N., 305, 330, 332. 
At first imbibes more than needed, 
332; from which lays up for 
future needs, 305, 332-3; see Am- 
niatic L. In later period de- 
mands less from mother, 280, 
333; and feeds on own store, 280, 
305, 333, B., 24; which it abeoifas 
by skin, 353, thus accustoming 
itself to finest mode of N. (q. v.), 
334; also by mouth, S., 321; Ap., 
3, but only in very small quan- 
tity, 334, 364, thus initiating 
stomach, 364; also by umbilical 
cord, 332, 353, S., 321. Can 
feed on this store after mother's 
death, 311; cases, Ap.* 1, see In- 
fant. Birth of, see Birth, After 
B. needs only material ele- 
ments, B., 16. Gonnectioii with 
Mother. By inmost membrane 
of uterus (q. v.) which contri- 
butes fibre until fetal fibre 
can act alone, 274; see Lwer. 
Is there a circulation between 
mother and F.7 H., 292; S., 
296; Ba., 293. No vascular or 
direct connection, 303, 307, 316. 
Motions of mother and F. differ, 
311. C. only oblique, 347; and 
loose, 313, 362; increases up to 
middle of pregnancy, 314; then 
gradually obliterated, 314, 348, as 
F. forms own spirit and blood, 
305, and becomes more of its own 
right, 314. C. broken from in- 
mosts, 314. Birthmarks, see 
Mather (emotions). Motlona of 
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cerebrum and heart s3mchronou8, Fibre, Simple* 237, 329, 352. 



311; differ from mother's, 311. 
External motion of F. indicates 
growing independence, 333; di- 
rects imibilical cord, 350. Cir- 
culation, 300, 329, 363; a 
double C, emulating a spiral, 
363. Three circulations of blood, 
363. F. purifies its blood in 
three ways, 364. Membranes, 
H., 319; Ba., 320. Why F. 
surrounds itself with, 300. Ex- 
ist in primitive ovum, 302, 338; 
are from mother, 340; see Secun- 
dines. Are an expansion oi the 
cord, 350; determine and limit 
fetal sanguineous vortex, 300; 
compared to egg, 338. A F. 
bom with the M., Ap., 3. Cho- 
rion. Medium between mother 
and F., 301, 307. Place of gra- 
vity as regards F., 326. En- 
closes placenta in duplieature, 
302, 325. First separated from 
amnion, 8., 322. Covered with 
membrane from uterus (q. v.). 
A Purificatory oi placental blood, 

317, 325-6, 332, 363-4. Its 
blood comes from placenta or 
outmost membrane thereof, 301. 
Draws from mother, 307, 326; 
discharges into placenta, 301. 
Circulation of purer blood in, 
301. Returns better essences by 
lymphatics (q. v.) 332; rejects 
impurities to uterus (q. v., veins), 

318, 332, 364; not to amnion, 331. 
Why advances towards uterine 
walls, 318. A store and asylum 
of placental blood, 325; indepen- 
dent of state of mother, 317. 
Preserves F. from injury, 327; 
especially from air, 326. Am- 
nion, H., 319; Ba., 320. Pro- 
hibits excretion inwards, 318. 
Why later, distended from body 
of F., 333. 



Called also simplest, 46, 149, 329; 
universal simple, 209; most simple 
nerve, 44. Self-determined in- 
to celestial form, 352. Is de- 
termination of spirituous essence 
or soul, 167, 237, 329; which it 
pours into animal spirit and 
blood, 151. Is substantial soul, 
209, cf., 330. C<Mitains 1st 
essence of Animal Spirit, 46. 
Seat of inmost cause of venery, 
see Venereal L. (1st degree). 
Myriads of, in one medullary 
F., 149. Compound, 237, 289, 
352. Called also second and 
simple, F., 329; medullary and 
nerve, F., 149, 167, 350, cf . 42, 
note; genuine F., P., 5; simpler 
F., 133; least F., 91; fibril, 313; 
and simply fibre, poMtm, see 
42, note. Is everywhere ap- 
plied to vessel, 42^; which it 
constitutes, 289, 329, 350. Pours 
spirit into blood, 43. Ruled by 
animal spirit, 289; di which it is 
the determination, 167, 237, 355. 
In vortical form, while nerve F., 
is in spiral, 352, P., 7. Saline 
and sulphureous elements do 
not enter into, 329; see Animal 
8, Associated with vessel to 
build body. P., 4. Never bran- 
ches, 278, 35, note. Forms whole 
body (q. v.); the only animate 
thing in body, 351, that rules, 
42. Constitutes cutis, 343. De- 
termines state of body, 289, 146. 
Expanded by joy, 45, 145, 158; 
by friction, HI. When trembles, 
opens, 91. Sooner prepared for 
supplying juice in women, 290. 
Seat of 2d cause of venereal love 
(q. v.), 149. F. of cerebellum 
implicated with F. of cerebrum, 
90; detached in unlawful erec- 
tion, 153; also in sleep, 93. F. 
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qI cerebellum pasaes into fetal 
liver, 348. Motor, or muscular 
F. Last of determined fibres, 
167. How compounded, 309, 148, 
149, 167, 275, P., 5. For direc- 
tion of force, 306. Is the active, 
while tendon is the passive. P., 
5. Form of. P., 7. Tendinoua. 
Is muscular fibre void of blood, 
P., 5, 9. Corporeal. Origin 
of, 67. Composition of. P., 4. 
For return of body to brain, 
forms viscera. P.* 6. Vas defer- 
ens caUed Grand C. F., 67. 

FiBSTs must meet lasts, 72, 80, 
60; see Creation, 

Fluids of Body. The three, 304. 

FoBii. Forms enumerated, 352, 
Pm 7. The most perfect entities 
of nature tend to celestial F., 
352. F. <A soul in seed, 164; of 
primitive seed globule, 71. Ves- 
sels receive F., from their con- 
tents, and are therefore spiral, 
352, 20. F. of tubules <tf testes, 
38; of corpus luteum, 352. 

Fbiction expands fibres. 111. See 
Venereal L. (3d degree). 

Generation. Law of, umdversal, 
269. Knowledge of soul ne- 
cessary for understanding, 176. 
Organs (rf, constitute fourth 
kingdom, 8, 60, 39; which re- 
ceives superfluity oi animal es- 
sences, 80. Use of, a primary use, 
9. Firsts and lasts meet in, 60, 72, 
80. Conmion gyre of, 60-1, 157; 
see Scrotum, Uniting nerve of, 
see Nerve. 

Genttura, 10 and note, 11, 12, 14, 
16, 17, 41, 44, 45, 90, 113, 129; 
Ap., 11; spirituous G., 238. See 
Sperm, 

God, see Divine. 

GoNOBBHEA, Seat of, M., 127; in 
females, 200. Course of, in males, 
132, 89. A cause of, 115. 



Graafian Folucle, 251a, note; 
see Corpua LuJteum. 

Hair of Head, how nourished, 
Pm 10. 

Harmony, Pre-established animal, 
80. See Smd (body). 

Health. What it largely de- 
pends on, P., 11. 

Heart. Vicar of brain, 360. See 
Fefutf (formation, motions). 

Hermafhroditbs, S., 197. 

Htken. H., 182; W., 192; S., 201; 
M., 207. A guard until puberty, 
244. Resistance of, does not 
contribute pleasure, 243. Ca- 
RUNCULB, W., 99, 193; H., 182; 
S., 199. In coition, 210; in 
chadbirth, 214. 

Hypochondriacs are internal iliacs, 
277 

Imagination. Necessary to un- 
natural veneiy, 150. In coition, 
243. In mothers, see Mother 
(emotions). Women excel in, 290. 
Is now more esteemed than judg- 
ment, 290. 

Impotence. Causes of, 23 

Impregnation. Mode of, see 
Seed (resolution). Why only 
one ovum impregnated, 257. 
Causes changes in mother, and 
when, 265; see Pregruxncy, 

Infant. After birth, needs only 
material part of mother's blood, 
Bm 16; see MUk. 

Influx, 349. 

Influxion. Only analogically ap- 
plicable to soul, 355. Always 
from firsts through lasts to in- 
termediates, 343, P., 5; see 
Fvrete, Gives to recipient only 
faculty of action, 149, 212, 307; 
which appears as self-ezistent, 
334; so with I. of universals from 
mother, 307, 334, 340, 361. 

Instinct, 276, 334. In fetus, 345. 

Joy expands fibre, 45, 145. 
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Labia. Majora. H., 178; W., 185* 
6. The first gate, 210. Minoba 
H., 180; W., 189; S., 198; M., 
205. The second gate, 210. 
Uses of, in coition, 210, 212; in 
childbirth, 214. 
LiQAMBNTB. Origin and formation, 
P., 5, 9. L. teres, 247, note. 
Bboad L., H., 216; W., 221. 
Carry off serosities, 282, cf., 253. 
Ck>ntribute to expansion of uter- 
us, 284. Alm Vbspertilio- 
NiTM, use of, 266. Round L., H., 
216; Ba., 232; S., 234. Regulate 
position of uterus, 284. Contin- 
ued from Ovarian vessels, 282. 
Carry off fine covering of seed, 
253. Ovarian L., H., 248; W., 
249. Called vas deferens, 247; 
Ba., 233, and note. Use, 239; 
see Seed (resolution). L. or 
Fallopiub, 27, 54. Suspen- 
sory L. (L. of Vesalius), H., 135; 
W., 136; M., 142. Use, 148, 151. 

Livbr. In Mother, 282. In 
Fetus. Almost its 1st member, 
316. Seems largely formed of 
maternal fibre, 347. As fetus 
comes to own right, fibre of cere- 
bellum passes into, 348. Cor- 
respondence, 316. Use, 316, 363. 

Lochia. B., 14; B., B., 5. 

Love. A union of wills and minds, 
209; see Venereal L. 

Lust, 150. See Vefiereal Love (3rd 
Degree). 

Lymphatics. Use, P., 11; in pla- 
centa, 317, 315. Return spirit 
from chorion to fetus, 332. Pre- 
vent escape of spirit into the 
milk, B.« 16. 

Male and Female. Correspond- 
ence between, as to puberty, 244. 
Universal difference between, 
288, 208, 213; gives rise to all 
varieties, 288, 290. Woman's 
nature is to conceive and bring 



forth, 213; she is passive in 
physical and moral acts, 290; her 
fibres and nerves, softer and more 
plastic, 289, 212, B.* 203; and 
supply juice more readily, 290; is 
more tender and beautiful, 289, 
290 ; more prone to external allure- 
ments, 212, 290; has more ex- 
ternal excitements, 213, 290, 212; 
depends on judgment of hus- 
band, 213, 290; more intelligent 
in surface matters, 290; excels 
in imagination, 290; her blood 
more contaminate, 290; see Meir^ 
see; her love stronger, 213. Ma- 
tures more quickly, 290. 

Meconium, 364. 

Membbane, Use of, in formation, 
P., 8, 5. The origin of tendon, 
P., 5. 

Menses. H., 217; W., 219; S., 
262. APm 10. Superfluity of 
blood and spirit, 244; from uter- 
ine arteries, 281. Why necessary, 
290; B., 24. In pregnancy, go 
to breasts, 365; increase on dry- 
ing up of breasts, B.* M., 5. 
Why lochia decrease during nurs- 
ing, B., 14; Cf., B., B., 5. 

Milk.* Tastes of food, B., 5; Ba., 
7b; why, 14. Globules ci, 9; L., 
7a. A middle term between ma- 
ternal and fetal blood, 10. Trans- 
muted from blood, 8. Contains 
all material elements oi blood, 8, 
10, 15; but no spirit, 16. Com- 
position of, 12; G.t 365; source of 
serum in, 14; of fat, 13, 15; of 
finest matter of blood, 15. Fat 
and water loosely combined in, 
9, 11. Why white, 11. Com- 
pared to amniotic liquor, G., 334. 
In Men, 23; W., 3; Ap., 7. 

MoTHEB. What she contributes to 



*UiileM otherwise 
refenooet under this 
tbe Bbbasts. 
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fetus, 906, 358; see Faiher, The 
macrocosm of fetus, 2d8-0, 307, 
324, 349; and its universal world, 
334; its microcosm, 265, 276. 
Forms chorion, amnion, umbili- 
cal vein, 340; and most of liver, 
347; see FlaoerUa, Secumdinta, 
Her soul, conscious of concep- 
tion, brings supplies, 365, 265, 
278. lives for fetus, 276, 303; 
reserving only superfluity, 278- 
9, see Sicrge; the resultant sjrmp- 
toms, 278, 303-4, 365, see Preff- 
nancy. Concurs in work only 
as a supericH* universal flowing in, 
361, 307, 334, 340; proffering sup- 
plies, 307; and giving fetus fa- 
culty 6i self-formation, 307, 334, 
see Infiuasion; further concur- 
rence would be ruinous, 361. 
Directs that all shall be done in 
order, 308. Connection with 
FirruB, see Fetta. Emotions of. 
How prevented from affecting 
fetus, 327. Extent of sphere of 
activity of, 307. Emotions car- 
ried to fetal cortical glands, 313* 
only when at highest pitch, 361, 
313, 347; especially after middle 
of pregnancy, 314. Birthmarks, 
313, Ap.t 8. M-'s emotions prob- 
ably affect fetal gall, 365. 

Motion. All, descends, 94. Fat 
necessary to B., 23. 

MusGLBS. How formed. P., 5, 8. 
Circulation of liquor erf. P., 10-11. 
Action of, in coition, 21. Seat of 
4th cause of venery, 149, 151. 

Naboth. Ovules (^, 246, note. 

Nature. Same in greatests and 
leasts, 128. Does nothing with- 
out a cause, 263. Productions 
of, involve many ends, 211; re- 
gards first end and last, B., 18. 
Proceeds by steps, 149; regards 
end in each step, 22. Goes 
from inmosts to outmosts, 149, 



345, 358, 361, P.* 7; differently 
from human art, 304. Practical 
art and science of animal N., P., 
11. Lawa of. An end is always 
a new beginning, 60. Exact 
deteiminaticMis required, 237-8; 
that forces be determined to 
axes, 128. Motor fibres formed 
when direction oi forces needed, 
308, 275. Law of generation 
universal, 269. Things must 
tend frran motion to rest, P., 10. 
The purest part of a fluid must 
have inmost situation, 131, 157, 
c/., B . , 14. Mode of purification, 
see Blood. Tunics indicate their 
contents, 133, 334. See also 
Creaiion, Equation, 

Navicular Fossa. In female; W., 
186; use of 210, 214. In male; 
use of, 134. 

Nerves. Softer in women, 212. 
Supply juice more readily, 290. 
Intercostal (42, note) and par va- 
gum (44, note) from cerebellum, 
44, 278; also part of crural (V., 
35), 44; and last sacral nerves, 
35, 278. Crural N., called ve- 
nereal nerve, 47, see 151 fin. 
Nerve uniting generative king- 
dom, 63, 43-4. See Fibre (com- 
pound). 

Nourishment. Universal path of, 
329. Purest N. through skin, 
342, 334; according to state of 
animus, 333. See Fetus. 

NuRsiNQ, B.» 14; B.» Ba., 17. See 
Breaeta. 

Ntiiphas, see Labia. 

Oil and water, B.t 9, 11. 

Old Age. Why body shrinks and 
seed decreases in, 80. Vas defer- 
ens hardened in, 68. Lassitiide 
after venery, 47. Breasts grow 
flaccid in, B., 19. 

Ovary. H., 248; W.> 249; B., 
250; G., 251a; S., 252; called 
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testes, 233, note. Fetus in, B., 
250. Correspondence with male 
ceases at, 270. Why draws to- 
wards uterus in pregnancy, 284, 
287. Vesaela. H., 3, 217; W., 
222; called vasa prepaientia, 
Ba., 233, and note. Swell in 
pregnancy, 23. Why so abun- 
dant, 265; and intercommuni- 
cant, 277. Have less blood after 
exit oi ovum, 271. See Ovum. 

OviPARA and vivipara compared, 
S., 252, cf., 257; as to nourish- 
ment, 338; as to birth, 324. Com- 
parison to be made with caution, 
360. 

Ovum, Ovule. G., 251, 251a; call- 
ed veaide, H., 248; W., 249; 
spherule, B., 250. A new be- 
ginning, 240. Correspond to 
testes, 240, 256. Seat (^ 2d ac- 
tive! force in coition, 271. Func- 
ticHi, 175, 256. Penetrated by 
globules only, 174, cf., 171. Why 
only one O. impregnated, 238, 
257. Radicle oi, B., 250, 251a, 
note; is centre of rest, 273; path 
of nourishment, 175, 273. See 
Corpus Luteum, Causes changes 
in mother, 271. Always a centre, 
271, 274, 265. Compared to 
vegetable seed, 260; to egg, 338. 
How forwarded to tubes, and 
why, 268, 270; why delays there, 
273. In uterus, 274, B., 294; 
what part of O. applied to, 273; 
why applied to fundus, 299. 

Pampinuobm Vesselb a name for 
Speimatics (q. v.), 2, 51. 

Panniculub Cabnosub, M., 142; 
P., 8, 11. 

Pabsivb must be reactive, 290; see 
Active, 

Pelvis. In coition, 112. Ex- 
cites 4th cause of venery, 149. 
Larger in women, B., 224; why, 
284. 



Penis. H., 135; W., 136; S., 143; 
in decrepit, 155. Vessels, H., 
118; W.. 125, 139; B., 141. The 
field of vibrations, 128. Corre- 
spondence, 240. Urethnit H., 
116; W., 119, 138; B., 126. Cor- 
respondence, 240. P. concen- 
trated on, 134. Bulb, H., 116; 
W., 119. Use of, 128. Depends 
on prostate, 103. Glanda, and 
Lacunae, H., 117; W., 120; M., 
127. Act only in erected penis, 
130. Why oblique, 133. How 
opened, 134. Use of humor of, 
129-132; served also by arteri- 
oles, 129. Rushes in with force, 
134; precedes seed, 130; see PrtH 
state (humor). Corpus Spon- 
giosum. Irrigated by scrotal 
hmnor, 156. Swells in venery, 
212, see below. Does not com- 
municate with Corpora Caver- 
nosa, 152, M., 142. C. Caver- 
nosa, H., 135; W., 138. Stnio- 
ture, 151. Nerves, W., 140; 
why numerous, 146; mainly from 
cerebellum, 151. Why irrigated 
by scrotal humor, 156-7. Why 
interoonmiunicant, 155. Inte- 
guments. H.,135;W.,136<e9.; 
B., 141 ; M., 142. Action of, 148, 
151, 243. Suspensory Liga- 
ment, see lAgafnerUs, Navicu- 
lar Fossa. Use <A, 134. Ves- 
sels, H., 118; W., 125, 139, B., 
141. Veins have cells, valves, 
etc., W., 139; B., 141; R., 144; 
why, 154; R., 144. Blood di- 
luted by scrotal humor, 156. 
Glans. W., 123; B., 126; H., 
135; R., 144. Ahnost the only 
sensitive part in man, 212, 243. 
Circle made by, in coition, 212. 
Corresponds to os uteri, 240. 
Prepuce. H., 135; W., 136. 
Use, 243. Frenum. H., 135; 
W., 136. Use, 106. Sensation 
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converges to, 149. Erection. 
B., 141. How effected, 54, 146. 
Opens vas deferens, 73. Inter- 
nal cause of, 145-7, 158. In- 
most, middle, external and out- 
most causes (tf, 95, 149, 151; see 
Venereal Love, First impulsive 
cause lies in vesicube (q. v.), 83, 
91, 153; is the only efficient 
cause, 93. If £. not from all 
the causes, it is contrary to 
order, 150. Absence of internal 
causes, requires sharpening of 
external, 158. Opens cells for 
blood and spirit, 91, 152-^; and 
closes veins, 146, 154, 158; 
shown by inflation R., 144. Blood 
gives only the last efifect of trueE., 
146, 153. Muscles and ligament 
contribute only reacticm, 148. 
Tunics limit expansion, 243, 
148, 151. Order of £., natural 
and unnatural, 151-3, cf., M., 
142. E. from blood alone, 146, 
153. E. without love, 153; from 
distension oi bladder, 61, 93; 
lying on the back, in sleep, etc., 
93, 153; after death, 159, 8., 143; 
artificial, 147, H., 135; M., 142. 
Causes that destroy power oi, 
158. Return of blood after, 
154-5; R., 144; result of blood 
not returning, 155. 

Pericranium, see Periosteum. 

Perineum, S., 195. Part of gene- 
rative circle, 61, 157; see Scrotum. 

Periosteum.* W., 1; H., 3. Outer 
layer, 8, Inner Later, structure, 
use, etc., 9; diseases, 9; H., 3. 
Circulation in, 10-11. As peri- 
craniimi, W., 2; use, 10; forms 
dura mater, 8. 

Peritonextm. Motion of, 20, 55; 
communicated to testes, 55, 68; 



* All the refereacefl under this head 
are to the Pbbiobtbum. 



to vesicube, 87; to spermatic 
cord, 20. Unites testis to body, 
39. Gives covering to seed, 86; 
nourishment to fetus, 279. Re» 
oeives refuse of uterine blood, 
282. Fetal, continued to um- 
bilical cord, 346; abounds in 
chyle, 353. 

Placenta. H., 291; Ba., 293; B., 
295; S., 296; in twins, H., 291; in 
animals, H., 291. Vessels, Ba., 
336. Veins tend to fetus, but 
not arteries, Ba., 293. Detained, 
R., 297. Is expansion of cord, 
349-^1. lies in duplicature of 
chorion, 302, 325. Formed by 
fetus, 362; why, 300. Maternal 
porticm of, 312; see Mother. 
Corresponds to liver as to veins, 
and to brain as to arteries, 316. 
Lobes of, 315, Ba., 293; R., 297. 
Boundary between mother and 
fetus, 301-2, 362. End of 
mother's activity, and beginning 
of fetus', 309-10. Probably 
some analogy of, in corpus 
luteum, 302. Connecticm with 
mother, see Petue. Has fetal 
motion, not maternal, 311. The 
centre ol uterus, 274. Epispastic, 
307; see Fetue (nourishment). 
Storehouse of fetus, 349, 362. 
Puts on states of fetus, 345, 349- 
50. Can give nourishment after 
mother's death, 311. A purifica- 
tory organ, 315, 317; see Fetus 
(chorion). 

Pleura. What maternal, contri- 
butes to fetus, 279. 

Plexus Retefoiocis, see Bulbus. 

Point. The first living, 170,cf. 309. 

Preqnanct. Effect of, 265. Symp- 
toms, Ap., 7, enumerated as 
indicating fetal needs, 280, 303- 
4, 365; and mother's lavish- 
nesB, 278, 303. Symptoms due 
to serosities in uterus, 282. 
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Danger attends middle period of, 
314. See Utenu, 

PBTAWflM, see Saiyrians. 

PloNaPLE, def., 358. 

PBO0TATE. H., 97; W., 98; B., 
100. Chief instrumental cause 
of g^eration, 103. A true gland, 
113. Why communicates with 
vas deferens directly, 96. Cor- 
responds to cervix, 240, 246. 
Seat of third degree of venery, 
151. Receives external causes 
of excitation, 107. Strengthens 
and disposes urethra and vesi- 
cuIb, 103. PrevMits exit of 
seed, 104. Determines seed, 133, 
173. Humor of, H., 97; W., 99; 
B., 100, 160; M., 101. Why like 
vesicular H., 113. Why ducts 
of, oblique, 113. Emitted with 
force, 134, 148; perhaps before 
seed, 114; cf. Penis (glands). 
Also absorbed, 109. Use, 96, 
113, 173. Separated in cervix, 
246, see Utenu (resolution). 
MusdM, W., 102; use, 110. 
Why extended to vesicube, 114. 
Caruncula. A medium be- 
tween P., and vesicuhe, 113; re- 
ceives and combines vibrations 
from both, 91, 103, 107. How 
opened, 109. An asylum for 
seed, 109, 115, H., 97; M., 101. 

Prubibncb, 105. See Denre. 

PUBBBTT, 80, 244. See YmUh. 

Pyramidal Bodt, see SpermaHc C. 

Rational Mind. Form of, P., 7. 
Is higher animus, 290. Effect 
on blood, 290. Not now es- 
teemed, 290 fin, 

RxAflOMiNG. Anal3rtical, necessary, 
40, 168, 176, 238, 349; but syn- 
thetic, must follow, 328, 356; see 
Thought, TnUh. New doctrines 
necessary for, 349, 357. 

Salacity. Causes of, 23, Ap., 13. 

Salts. Are copulants, B., 9, 11. 



Saline and sulphureous elements, 
see Animal 8., Blood, Fibre (com- 
pound). 

Sattbiabis, S., 143; cause of, 159. 

Scbotum. W., 56-7; H., 58; S., 
59. Unites testes with body, 39. 
Guards and lubricates testes, 
62. Septum, 157. Raphe. W., 
136. Part of g^erative circle, 
or ccHumon bond, 60-1, 106, 128, 
157. C<mtributes external or 
biscivious cause of venery, 106, 
61. Humor. Origin of, 64. How 
expressed, 157. Uses, 64, 156- 
7. Dartos. Accessory to ore- 
master, 63. Makes wrinkles of 
S. a sign of health, 63; W., 50. 
Continued over penis, W., 136; 
M., 142. 

Sbcumdinbs. 269, note; Ba., 320. 
Belong to neither mother nor 
fetus, 324. First belong to moth- 
er, 340; but fetal fibres and ves- 
seb finally prevail, 340. Axis of, 
349-50. See AmnioHc L., Fehu 
(membranes). Placenta, PRna- 
TiVB, see Corpus Luleum, 

Sebd. See also Crenitura, Sperm. 
Nature and generation of, Ap.» 
11, 12. Hard to comprehend, 
40, 163. Only superfluity goes 
to, 8(X-1. Circle of, in man and 
woman, 240. Triply compounded, 
36, 82; soul, animal spirit and 
blood necessary to, 40, 163. 
How formed, 169, 41. Differs 
in different persons, and at differ- 
ent ages, 89; see Youth, Must 
contain soul or Ist principle of 
life, 163, 37, 41, 176; see Father, 
Pint Essence. Continually 
generated, 80. From cerebellum, 
47; why, 44. Nature of, see 
Soul. Is perfectly fluid and 
elastic, 73, 268. Motion of, 71, 
73, 87, 133. Form of, 164. 
Where discharged, 151. Elabor- 
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ated in Testes, 24. No true 
need without testes, 37, 41. Not 
prepared in testes, but only 
drawn out, 37, 41, 82, 170, 306. 
Noblest essence flows in from 
nerve fibre unfolded to simplest 
fibre, 42-4, 46, 48, 151, 167; 
also, though sparingly, from in- 
most essence of blood, 48-9, cf ., 
40, 304. Flows in slowly, 81, 
cf., 63. Compacted into glob- 
ules, 306; with distinct nuclei, 
48; lest it volatilize, 37, 41, 50, 
85, 173. Is clothed by a similar 
essence, 37, 48, 52, drawn from 
fibres and resolved blood, 141, 
170. Animal spirit forms crust, 
160-70; also spirituous essence 
of blood, 12, 48, 170. The term 
globule unsuitable, 82, 168-9; 
see Terms. Requires purest and 
most soluble blood, 11, 12, 16, 
in just quantity, 17, 18, and 
continuous supply, 19,20. Ele- 
ments from blood are first sup- 
port of, 50; strengthen its crust, 
52, 46, 48. Blood the parent of, 
11, G., 35a. S. of testes never 
visible, 37, 41, 52, 172; is primi- 
tive globule, 169. First shell 
prepared in Corpus Highmobi, 
50, 52; from spirit in interstices 
of tubules, 51. First dimension 
attained in Epididymis (q. v.) 
51-2, 82, 170, 306; perfected in 
vas deferens, 71, 73, 169-70; 
how, 71, 73. S. of V. D. caUed, 
first essence, 151; not yet ripe, 
113. Animalcules in, 89, B., 
160; L., 161; Lang., 162, 171. 
Cause of, 171-2. Compared to 
carina, 171. In VeeicuUe (q. v.) 
receive 2d and 3d dimensions. 
Called genuine S., 253; a true 
compoimd globule, 82. Virile 
years required for, 88, 46. In 
Urethra (q. v.), quantity and 



tempering added, 96, 131; ^y, 
132-4. Enfolded by prostatic 
humor, 96, 113, 173; which is 
main part of visible seed, 113. 
See ProgUUe. Perhaps clothed 
by scrotal humor, 64, 156. 
Emission of, not as superfluity, 
81, 105; only by inciting causes, 
81. Not transmitted, but ejacu- 
lated, 109-10, 132-4, 148; 
how, 108-10, 133-4, 151, 
173; the final cause. 111, 134. 
Resolution of. In inverse or- 
der to involution, 36, 52, 240; 
compared to vegetable seed, 82, 
86, 88, 174, 253. Goes to uterus, 
88, 113, 172-3. Is there re- 
solved, 36, 86, 89, as to 2nd 
composition, 174, 52; advances 
through Fallopian tubes (q. v.) 
to ovaries;* 11, 52, 85, 174. Ob- 
jections to this theory, 237; S., 
262. Opinions of anatomists, 
S., 235-6, APm 6. Course of, 
in general, 239. Prostatic hu- 
mor falls off in cervix, see Uterus. 
Vesicular portion passes through 
vas deferens, 247, 253-4; Ba., 
233; S., 234; G., 233a. In ovai^ 
ian ligament, becomes similar to 
deferential S., 240; purged, 253, 
240; becomes S. of Epididy- 
mis, 240. Primitive globules, or 
spirituous essence, and not ani- 
malcules, 174 (cf., 171), pass in- 
to corpus luteum, 238, 254r-5; 
each is determined into one 

* In the first part of his work 8 weden- 
borg simply assumes the oommoo 
theory as to the course of seed in the 
female organs; but when he comes 
spedflcaUy to the matter, he gives 
many reasons for rejecting this theory. 
An illustration of this policy, may he 
seen in n. 171, where he speaks as if 
the animalcules enter the ovum; hat 
immediately afterwards, n. 174, when 
taking up the matter spedflcally, he 
states that they do not. 
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OTom, 255-7. Spirituous portion 
then oommences work of forma- 
tion, 264; and coalesces into a 
carina (q. v.), 175, 268, cf., 171. 
See Omm, Female S., H., 218; 
8., 200; see Female 0., Utenta 
(cervix). 

Sensation, 106; ascends, 94. In 
fetus, 349. 

Sbrum. Form of, 352. See Blood 
(vessels). 

Skin. Almost wholly of cerebral 
fibres, 343. See NauriahmerU, 

Sleep, 93. 

Sorrow, 145. 

SoxTL. Often discussed with in- 
sufficient knowledges, 354. An 
entity of heaven, 334; cf., 164; 
see Animal. Receives faculties 
from Divine, 334. Form of, 164, 
Pm 7. Only substance of body, 
40; rules everywhere, 80. Ana* 
logy of modes and accidents in, 
164. Analogical terms necessary 
to describe, 168; see Tenm. 
First Animal Essence. See 
Seed, Is substantial S., 306, 
330, 170, cf., 209; in essence and 
form, 164. Is simplest substance 
with attributes of S. 170. May 
be called life, 82. Is like a 
vital aura, 174; in motions of 
purer aura, 87, 174. Draws first 
thread from living point, 170, 
175. Formative and plastic, 37, 
40, 41, 43. Represents the form- 
ed as to be formed, and vice 
versa, 170, 175, 264-5, 313, 359. 
Contains firsts and lasts, 170, 
264, 365, and all contingents, 
40, 170, 334. Knows aU arts 
and sciences, 175. Determina- 
tiona of, see Fibre, And Body. 
Descends from principles to ef- 
fects, 356. Constructs B., with- 
out previous science, 175. Pre- 
sent everywhere in B., in differ- 



ent way, 360. Harmony and in- 
fluxion between S. and B., 355, 
360, cf., 334. Of Mother is 
conscious of conception, 365, 
265, 278. Of Fetus, see Father. 
Rules over formation, 334. Dis- 
poses according to inmost sensa- 
tion, 349. 

Sperm. 87, 105, 172, 240, 254, 
264, 268. Genuine S., 82., 90, 
94-5, 110, 133. Vital S., 8^-9, 
96. Pure S., 113. Is inmost 
of seed, 134. S. and seed, 170. 

Spermatic Cord. Use of, 72. 
Why vas deferens in, 68, 72. Op 
W(»fEN, 279; is fascicle of ves- 
sels, 282; see Ovary (vessels). 
Vessels in. See Seed (in tes- 
tes). Why communicate with 
scrotal septum, 60-1. Why 
connected with pubic bone, 20. 
Called pampiniform V., 2, 51. 
Arteries, W., 1; H., 4; B., 5; 
S., 6. Furnish material for seed 
(q. v.), 24. Absence of, 86; 
compatible with potency, 17. 
Why from several origins, 17, 20; 
why commence beneath renals, 
12; why narrow orifice and long 
course, 14; why anastomoses in, 
14; and ramifications, 15. Pyra- 
midal Body. Vessels attached 
to sheath, W., 2; B., 5; why, 20. 
Motion of, 20. Is 1st Station 
of Venus, 24; use, 19. No com- 
munication of arteries and veins 
in, H., 4; B., 5 (Lealis on, 2); but 
only above and below, 18; and 
even this lessened in salacious, 23. 
Well developed in salacious, 23. 
Veins, W., 2. Why more V. 
than arteries near testes, 18. 
Why no valves in, 18. Use, 22. 

SpiRrr. The, 168. 

Spirttual World, 175. 

Spirttuous Essencx, 63, 306; see 
Fibre (simple). Of blood, 12, 48. 
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Steriutt, R., 262. 

£hx>RGB. Nature of, 46, 145. Off- 
spring of venereal love, 145; be- 
gun in husband, ocmtinued in 
wife, 213. Springs from moth- 
er's relaticm to fetus, 276. 

SuBSTANCB, see Said, 

SuPERFETATiON. How guarded 
against, 287. 

Sweat. Excreticxis of blood in, 14; 
of fluid of muscles, P., 11. Less 
in women, B., 224; cf., B., 24. 

SwEDENBOBO. R^usss to pave 
way for own opinions by refu- 
tation of others, 236-7, 328. 
Why runs through anat<Mny, 356. 
Must construct new doctrines, 
357. 

Tendons. Origin of. P., 5. 

Tebmb. Inadequate, must be used 
of soul, 82, 164, 168. But 
thought may be more pure, 160. 

Testes. W., 25; H., 29; S., 34. 
Structure, H., 31. How inde- 
pendent of body, 39; see Genera- 
tion. How connected with scro- 
tum (q. v.), 157. Seat of 1st 
cause of venery, see Conjugiai 
L, Why action of, ruled by 
cerebellum, 94. Ck>rrespond to 
ovules, 240, 256. Are glands, 
67. Extract first essence, see 
Seed, Nerves of, W., 28; V., 
35. From cerebellum, 42, 44, 47. 
Why have fewer arteries, (B., 
32), than epididymides, 48. Tu- 
bules are continuation of sper- 
matics, 42, 48; G., 35a; R., 35b. 
Fonn of, 38. Why long and 
tortuous, 49. Erection, why 
necessary, 54, cf., 63. How 
caused, 54. Corpus Highmori, 
W., 25; M., 33; in dog, H., 29; 
compared with, in man, 38. Use 
of, see Seed, Receives extra 
supply of blood, 50 Geometri- 
cal Determination of, 38. Fib- 



res terminate in vesiculs, 86, 67. 
Determine seed to vesiculse, 84. 
Tunics, W., 27. T. Vaginalis, 
marks off kingdom of testis, 39; 
purifies blood, 53; communicates 
pulmonic motion, 55. T. Albu- 
ginea, encloses kingdom of testis, 
39. Use, 48. Motions of, 
three-fold, 55, 68. Cremaster 
contributes to, 39. Female T.v 
233, note; see Ovary. 

Thought must begin from senses, 
168; see Reasoning. Abstract, 
to be sublimated from sensual 
ideas, 168-9; how, 164. 

Thtmus Gland, Use of, 363. 

Truth. All-sufficient against fals- 
ity, 236-7. How acquired, 
349, 328. Genuine, can be 
learned only from Divine Mouth, 
176. See Reaaoning. 

Ui/riMATBs, 304. See Firale. 

Umbilicus, Ba., 336; S., 337. 

Umbilical Cord. B., 294; H., 
335; Ba., 336; 8., 337; R., 297; 
length, S., 337. Probably ex- 
isted in ovum, 339, 273, 302. 
Primitively formed by maternal 
fibre, 340, 350. Has direct fib- 
rous connection with fetus, 343, 
312-3; communicating with 
its least parts, 342-6. Art^y 
of, conveying fetal motions, final- 
ly dominates in, 311, 348, 351. 
Runs through axis and tranquil 
sphere of body, 341, 300. Is 
axis of secundines, 349-50. 
Mediate between cutis and am- 
nion, 353, 339. A helm to fetus, 
349-50. Transmits fetal state 
to placenta, 345, 349; motion of, 
351. Form of, 352, Ba., 336; 
S., 337. How gove ned by fetus, 
350-2. Why twists in, 350. 
After birth, 348, P., 5. Exudes 
liquor amnii, 353, cf., S., 322; 
also absorbs, 353, 332, cf., S., 321. 
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Arteries and veinB seem to oom- 
municate in, 316. 

UNDEBflTANDiNOy 168; 866 Reoaon- 
ing. 

Union, Perfect, demands series of 
U-s,209. 

Urachub in man, 331, H., 319. 

Ubethra, see Penis. Seed (q. ▼.) 
holds centre in, 131, 157. Lined 
by prostatic humor, 113. Fb- 
MALB. H., 183; W., 190; see 
Female 0. 

Ubinb decreases during nursing, 
Bm 14. 

Utebus. 8., 234, 227; R., 231. 
Seed in, see Seed (resolution). 
Oa of, Internal, H., 216; W., 
219, and note; Ba., 232; external, 
H., 181. Not to be confounded 
with cervix, 245. Excites desire, 
245; 18 for reception, 240, 245. 
Correspondence, 240. Cervix. 
Vagina caUed, W., 191. CaUed 
Vesicuke, 246. Seat of Ist 
active force in coition, 271. 
Admits passage outwards but 
not inwards, 237, 246, M., 229. 
Receives osHy seed, 242, 245. 
Humors of, H., 218; W., 219; 
B., 225; M., 230. Resolves 
seed, 239-40; freeing prostatic 
humor, 245-6. Keeps seed 
from uterus, 237, 246; M., 229. 
Holds seed for a time, 239; dis- 
charges prostatic humor in a few 
days, 245-6, 242. Corresponds 
to prostate, 240, 246. Closed 
by opening of os, 246; after coi- 
tion, S., 227; during pregnancy, 
282; how and why, 237, 286; M., 
204. Closing of os closes C, 
286; W., 219; M., 228; why, 287. 
Vaa deferens, Ba., 233, and 
note; C, 233a; S., 234. Use of, 
239,240,247,253. Correspond- 
ence 240, 247, 253. Body of, 
W., 220; M., 228; in pregnancy 



H., 216; W., 223; Ba., 232; B., 
294. Fibre of, from cerebellum, 
278 (cf., W., 222). Seat of last 
active force in coition, 271-2. 
Offices, 240, 274, 276. Belongs 
properly to fetus, 270. Situated 
far increase in size, 284. Walls 
remain of same thickness through- 
out pregnancy, 281. Inmost 
Membrane, 312 note, H., 291; 
B., 295; S., 296; R., 321; put 
off, G., 228. Use of, as nourish- 
er, 273-4; as mediate bond, 

312. Extension of, to placenta, 
312-3; and fetus, 340, 274; see 
Mother. Tension of, increases to 
middle of pregnancy, 314; why, 

313. Vessels, H., 3, 217; W., 
222; B., 225; inflation of, H., 217; 
M., 228. Developed in preg- 
nancy, 281; M., 228; why, 265, 
271, 281. Why wide anasto- 
moses in, 265, 277, 282. Order of 
activity in, 281. Why veins 
more numerous, 282; why open 
into uterus, 282, 318, 326; no 
valves in, H., 217; why, 282, 318, 
326. Orbicular Muscle, H., 
216; R., 291, 296. Formed at 
attachment of placenta, 275. 
Fully developed only in preg- 
nancy, 281. Use, 308. Motions, 
in pregnancy, 285; R., 231. 

Uses. Primary and secondary, 8. 

Vagina. H., 215; S., 226. Orifice, 
S., 202. See Female 0. The 
third gate, 210. For Recep- 
tion, 239, 241, 245. Correspon- 
dence, 240-1, S., 202. Caver- 
nous texture, H., 181; wrinkled, 
H., 215; S., 202; why, 210, 241. 
For Unition, 241-2. Humors 
of (H., 215; W., 186; S., 200, 
202; M., 204) are of three degrees, 
211. Not seminal but conjunc- 
tive, 211. For Excitation, 243, 
240-1; S., 202. For Dis- 
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, chaige, 214. Situation, favors 
expanmon for birth, 214. 

Vab DsraBENs. W., 65; H., 66; 
called spermatic vessel, 253 ; grand 
oorporeEil fibre, 67. Continui^ 
tion of testis, 67-S. The last 
bound of first cause <^ venery 
(q. V.) 161. Correspondence, 
240, 247, 253. Acted on by 
dartos, 68. Why winding, 69, 
71. Why in spermatic cord, 72. 
Why narrow at extremities, 74, 
170. Motion of, 68; in venery, 
73; opens extremities, 74. Use 
of, see Seed. Why purely ner- 
vous, 70. Why hardens in old 
age, 68. In Women, 233, note; 
247; see Uterus. 

Vaba Prepabentia, 233, note. 

Vegetable Kingdom. Impregna- 
tion of seed in, 269. Human 
seed compared with, see Seed 
(resolution), Ovum. 

Venereal Love. Sum of all de- 
lightful affections, 145. Is from 
inmosts, 46. Is closest union 
of wills and minds, 209; an effort 
to transcribe soul, 45-6, 209; 
a desire for actual unition, 242. 
Correspondence of, in man and 
woman, 265. Changes whole sys- 
tem, 133. Exhilarates, 54. Effect 
on fibres (145), of whole body, 
45; on simplest fibre, 46, 133; 
on vas deferens, 73. Produces 
effect only in generative king- 
dom, 145. Three degrees of, 
95, 149, 92, 105. First Degree 
is conjugial love (q. v.) and is 
implanted in soul, 95, 149. Re- 
gards propagation alone, 149, 
213. Its excitements, 94, 212, 
149. Excites rational mind, 149, 
and simple fibres, 46, 149, 151. 
So in woman, but as an instru- 
mental cause, 213. Never pro- 
duces lassitude, 95. Seat and 



bound of, 90, 151. Second De- 
gree regards only enjo3rment» 
95. From tremble of fibre, 90, 
105; caused by imagination, or 
sensatifMi, 95, 92, 149; especially 
mutual imagination, 243. Be- 
sets brain and rouses animus, 90, 
92, 105, 111, 212. Excites de- 
sire not rational, 149; but natural, 
95. Rouses fibre and animal 
spirit, 95, 149, 151. Seat of, 90, 
95, 105, 151;see7eMcuto. Needs 
an external cause for action, 108. 
Frequency of, produces lassitude 
and disease, 95. Third Degree. 
Attacks only grosser fibre and 
blood, 95, 149, 151. Seat of, 90, 
107, 149, 151. Its excitements 
are the actual contacts. 111, 149, 
212; especially of glans, 92, 106; 
vaginal humors, 212, 243; and os 
uteri, 245; also by friction, etc., 
95, 92, 61, 106, 111-13, see 
Scrotum. Called impulsive cause 
of venery, 212. Added to su- 
perior cause, 135. Regards only 
lasciviousness and is destructive, 
95 ; see Penie (erection) . Fourth 
Degree. Seat of, 149, 151. 
The instrumental cause, 110-11. 
Gonnection of Causes. All 
should concur, 150, 212. Result 
di absence of Ist or 2nd cause, 
150; see PenU (erection). 

Venus, 24, 83, 89. 

Vertebra, P„ 10. 

Vebicuub Seminales. H., 75; W., 
76; B., 78. Outlet of, W., 99; B., 
100. Seat of Venus, 89; of 2d 
degree of venery, 95, 151. In- 
most, 90, instrumental, 105, im- 
pulsive, 91, 83, 153, and only 
efficient cause of venery, 93. 
Correspcmds to cervix, 240, 246. 
Gonorrhea attacks, 132. Con- 
nection with vas deferens, W., 
77; B., 78. A Middle Station, 
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04; motions and sensation of, go 
to testes (q. v.)i d4; vibration of, 
passes to canincula, 91, 103, 107; 
concentrates on urethra, 134. 
The proximate cause of genera- 
tion, 83. Storehouse, 83-5, 
67, 74; therefore cellular and 
wrinkled (H., 76; B., 78; 8., 79), 
55, 85, 100. Receive seed gradu* 
ally, 84; hold it for long time, 
171; may reabsorb it, 100, 113. 
Why necessary, 47, 81, 86-6, 
80. Why muscular coat of, 
from prostate, 114. Seed of, 
tempers seed oi vas deferens, 06. 
Laboratory. For maturing seed, 
83-6, 88; to 2nd (172), and 3d 
dimension, 82, 87-8; how, 82, 
87, 171-2. Receives materials 
from glands (H., 75; W., 76); 
and arteries, 86. Motion of 
seed in, 106. Why arteries com- 



mon to prostate, 113. Erectors. 
Receive internal causes o( venery, 
107. Have sensation according 
to store, 00. Affect cerebellum, 
00, 02, and excite desire, 05, 105. 
Are first cause of erection, see 
Penis, Need aid of prostate, 
103. Motions three-fold, 87, 
172. Of Women are vesicles of 
cervix, 287; H., 218. 
Vessels, see Blood, 
ViBQiN, 243. See Hymen, 
Whiteness, cause of, B., 11. 
Woman. See Male and F, Causes 
leading to venery in, 208. W., 
now rule, 200. Superfluity of, 
meets male superfluity, 244. 
YoxTTH. Rich in spirits, 23. Seed 
not well matured in, 88, 46. Why 
adolescence best for venery, 46. 
See Old Age. 
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Atttbon marioed with asterisk (*), are quoted direct by Swedenborg; in other 
cases, the letter before the referonce number Indicates the author by whom the 
citation is made. 



Abbnbika Ba., B., 7b. 

Act. Erud. Lips. (1703, F*. p. 77; 

1718, Jan. p. 15) Ap., 5. 
AiiBESTUS. Mich. System. Jurisp, 

Med. Hal. 1725 (c. 6, { 3) Ap., 2. 
Aquapsnbbns, see Fabriciu8, 
Aramtiub. Obs. Anal. (c. 36) H., 

31; Ba., 336. 
Abistotlb. . . Bm 24; Ba., B., 7b, 

Ap., 2. 

^ABOSELins, Petrijs 269 

Bartholin, Cabp. De OvarUs, 

Traj. 1683 (p. 34), S. 262. Spec. 

Hist. Anat., Hafn. 1701 (c. 5), 

S., 323. In Theat. Anal, Basil, 

1621, Ba., 233. 
^Bartholin, Thob. Anal. Lug. 

1686. (The ed. in Swedenborg's 

library, was Hafn. 1666), 232, 293, 

320, 336; B., 7b; 0- 2, c, 8), Ap., 

3. Act. Hafn^ Hafn. 1663, (v. 

2, obs. 35) Ap., 1; (obs. 40, 44, 

and Mia. Nat. Cur. I, § 46, III, § 

34), S., 134. Hist. Anat., Hag. 

1657 (I, i), Ap., 4. 
Benedictub, Al. B., 24; B., Ba., 7b 
Bergerus, J. G. Physiol. Witteb., 

1702 (P. 2, c. 2.), S., 333. . 
Bn>LOO, GoDF. Anat., Amsterdam, 

1685 (tab. xlix), S., 323. 
Blabiub, G. 068. Med., Amster. 

1674, 8., 322. 
Blegnt, Nic. Zod. Med. Gallic., 

Gen., 1680, 246, note. 
BoDiNUB. Theai. Nat. B., 24; Ba., 

B., 7b. 



*BOBRHAAVE, HERMAN. InSiU* 

Med., Lug. 1734. (The ed. in 

Swedenborg's library was Paris, 

1735), 5 et pas., B., 5; P., 5. 
BoHN, JoH. Circul. Anat. Phy. 

Leip. 1686 (Progym. I., p. 14)» 

S., 235; (II, p. 24), 8. 322. De 

Duplic. Med. Officiis, Leips., 1704 

(II, c. 8) Ap., 2. De Vtdner. 

Leth.,Jjdp., 1681 (Dis. 1), Ap., 4. 
BoRELLUS, Pet. Hist, et Obs. Med. 

Franck. 1676 (Obs. 72), Ap., 4. 
Cabrolius. Ohs. Var. (Obs. 3.), 

H., 31. 
Camsrarius, Joac.B. 24; Ba., 

B., 7b. 
Camerarius, Job. Rud. Mem. Med., 

Tubing., 1683 (ix, { 17), Ap., 4. 
Cardanus, Hier. B., 24; Ba., B., 7b 
Castellus, p. B., 24; Ba., B., 7b. 
CowPER, W. Anatomy, and Ad. 

Erud. Lips. (1699, p. 53), H., 292; 

8., 296. 
Craanen, Thom . De Homine, Lug., 

1689 (c. 150), 8., 296. 

Dbsmoues 246, note. 

Deventer, Hen. Operat. Chirurg., 

Lug. 1701 (c. 8);H., 216. 
DioNis, Ps?r. Anat. Gen. 1696, 

(p. 236), 8., 198; (p. 243), 8., 234. 
DoNATUB, M. .B., 24; Ba., B.,7b. 
Dreuncourt, Char. De Coneep. 

Lug. 1685 (Per. 34) 8., 322. 
Ebersbach, D. L. in Ephem. Acad. 

Nat. Cur. (v. obs. 20), Ap., 6. 
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*EvBTJLcmvB, Babth. Anai, 

(FlateB 21, 23) 343. 
FABBicnTB Aquapbndbns . . . B., 

24; Ba., B., 7b. 
Fallofixtb, Gabr. Op. Om. Franck. 

1600 a, p. 421); 8., 235. Ohs. 

Anal. G. 251a. 
Fbbnbl, Joh. Medieina, Tra)., 

1656, Ba., 233; G., 233a. 
Galen. An Animal til quod in 

Utero cant. (c. 3), Ba., 233; 

Ap., 3, 21. 
Gatamt, L., see Rayger. S., 296. 

GsMMA B., 24; Ba., B., 7b. 

Goblickb, a. O. Med. Foren. 

Franck. 1723 (vi, § 5), Ap., 3. 

(S 6) 246, note. 
GovBT, see Hoffman^ D. 
*GRAAr, Rbo. db. De Vir. Org. 

Gen., H., 31. In Biblioth. Anat. 

Gen. 1699 (I, p. 567) 35a, 42; in 

Op. Om, Lug. 1677 (p. 98), 8., 

337. Db Mid. Org. Gen. Lug., 

1672 (c. 6, p. 67), 8., 200. (c. 

8, p. 99), M., 204; (p. 104), M., 

228. (c. 9, p. 130) Ap., 10. (c. 

12, p. 176), 251a; (p. 180), M., 

251. (c. 13, p. 208), 251a; (p. 

215), 8., 235. (c. 14, p. 220) 

233a; (p. 231), M., 261; (p. 234, 

256), 8., 262; (p., 239), 8., 235; 

(p. 245), M., 251; (p. 280) 8., 321; 

(p. 281), 8., 323; (p. 28(^-288), 8., 

321. 
Grasbiub. In Ephem. Nat. Cur. 

(v. Obe. 24), H., 217. 
EL&BVBT, W. De Gen. Animal. 

Hag. 1680 (S 68-69), 8., 235; 

(§ 58), Ap., 3. 
*Heibter, Laurbntiub. Cotn- 

pend. Anal. Norimb. 1732 (ed. 

used by 8wedenborg), 3, 29, el 

poBsim; B., 4; P., 3. Nota 37,* 

8., 321. 
HiOBifORB, Nath. Ditquie. Anat., 

Hag. 1651 (p. 98), 8., 234. 
^Hippocrates. Popularium (1. 2, 



1 4) 44, 278. De Camib. (Sec. 
iii), Ap., 3. Aphar. (8eo. V., 
Aph. 41), Ap., 7. 

HopiiiANN, Dan. Annot. in Hy- 
path. Gcveyanas, Franck., 1719, 
(p. 64), 8., 234; (p. 61), 8., 235. 

Hoffmann, Fred. Med. Rat., 
HaL 1718 (I» ii» c. 13, | 8), 8., 
296; (I, c. 12. Th. 14) 246, note. 

HoFFiiANN, J. R. in Mia. Nat. Ctar. 
(II, Obe. 224), 8., 235. Idea 
Mack. Hum. Altd. 1703 (xiii, 
J 9), 8., 323. 

HoRNE, Job. van. Prodrom M., 
204; G., 251a. 

Lang, C. J. Pkyeicl., in Op. Om., 
lips, 1704 (Thes. 38, p. 232), 
171, 8., 162; (p. 245), Ap., 4. 

Laxtrentius, And. Hiei. Anat., 
Franc. 1600, Ba., 233; 233a. 

Lbalis, L. Epiet. de Part. Semen 
Canfic. in Eustachii, De Rembua, 
18, W., 2; H., 4. 

*Leeuwenhoek, a. von. Arc. 
Nat., Lug. 1722 (in Swedenborg's 
library) 161. Epietolae. PhyeioL., 
Delft. 1719 (in Swedenborg's li- 
brary), 161, 171. InPAiZ.rroiw. 
(n., 117, p. 380-1), 352. CorU. 
Arc. Nat., 1697; B., B., 7a. 

Linden, J. A. van der. Mek» 
temaia, Franck., 1672 (S 48, p. 
23), 8., 234. 

Lister, M. De Humcr., Amst., 
1711 (c. 48), 8., 321. 

Littrb, Alexis. Hia. Acad. Reg., 
1720 (p. 20), H., 217. 

Malpighi, M., 343. De Utero (in 

2 BibUoth. Anat. 685), M., 228. 
Epiet. ad Sponium, M., 251. De 
Ova Incub., 343, P., 4 . 

Mauriceau, Fran. Obe. aur la 
Grosseeee, Paris, 1695 (Obs. 133, 
567), 8., 337. 

MATnnoLUS..B., 24; Ba., B., 7b. 

^MoROAGNi, J. B. Advera. Anat., 
Lug. 1723 (in Swedenborg's U- 
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braiy), 33 et pasnm; B., 6; (I, § 
19) 31; (§ 33, p. 46), H., 217. 
(hr, §14), H., 117; (§ 15), 129; 
(§47), H., 292; (v, § 8), W, 1. 
Naboth, Mabtin. De SterU,, lips., 

1707, 246, note. 
Needhah, Wai/t. De Format, Fet., 

in Biblioth. Anat. (c. 3), Ap., 4. 
Netmannus, Greg. De Vita Fet,, 

in Plazsonus, De Part, Oen,, Lug. 

1644 (p. 37), Ap., 3. 
NicoLAUs . . . B., 24; Ba., B., 7b. 
*NucK, Anton. Adenograph., hug., 

1722 (in Swedenborg'8 m>rary) 

p. 10 aeq, B., 7; H., B., 4. 
Palttn, J. Dee Anat. dee Partee 

de la Femme, Leid. 1708 (p. 56), 

S., 234. 
Platerub, Fbuc. De Corp. Hum., 

Basil, 1583, Ba., 133. 
Rauholt in Hiet, Acad. Reg,, 1714, 

H., 292. 
Bj^tqer, Char, in Mia, Nat. Cur,, 

Lips, 1670 (I, § 202), S., 296. 
Rhodiub, J. B., 24; Ba., B., 7b. 
RiOLAN, J. Ba., 232. Anthrop,, 

Paris 1618 (I, 35); S., 186. (II, 

c. 25), G., 233a; (c. 31), H., 31; 

(c. 35), S., 198; Ba., 233. (Ill, 

c. 3), M., 6. (VI, c. 5), S., 337. 

Enchirid. (II, c. 37), S., 198. 
RivA, J. G. in Mie. Nat. Cur. (I, 

Obs. 39), S., 337. 
♦RuTSCH, Fred. Obe. Anat., 144, 

231, 297; (Obs., 83, eeq.), S., 262. 

Thee. Anai. (I, tab. 4, fig. 4), M., 

6. (II, 4, 18), S., 296. (111,26), 

S., 296; (41), 34. (IV, 8), 36b, 

142; (8, 59), 34; (19), 8., 321; 

(72), S., 296. (V. 41), S., 296. 

(VI, 21), S., 235. (X, 95), 157. 

De Muec. in Fundo Uteri, Amst. 

1742, H., 216, 291. De Ovo in 

Ut. Reperto (in 1 Biblioth. Anat. 

550), S., 262. Epie. ad EtmvUer, 

246, note. 
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Sai/tzmann. De Cirad. Sang, tn 
Fet., H., 292. 

Sandbn, H. van, Obe. de Prclapeu, 
Regiom., 1722 (§ 2), S., 234. 

Santobellub. B., 24; Ba., B., 7b. 

Santorinub. De Gland., 164; H., 
135. 

Bantorinub. Obe, Anat., H., 118. 

ScHENKinB..B., 24; Ba., B., 7b. 

ScHENCK, JoH. Obs. Jfed., Franck., 
1665 (1., 4, p. 526), S., 143. 

ScHRADER. De Gen. Animal, 
Amst. 1674, H., 4. 

*ScHi7RiG, Martin. Embry., Dres., 
1732, 296, 321, 337, Ap., 4. Gyn^ 
acd., Dres., 1730. Ap., 11. 
Mvlidf., Dres., 1729, 196, 226, 
234, 252, 262, Ap., 11. Parthenal., 
Dres., 1729, Ap., 10. Spermat., 
Franck., 1720, 6, 34, 69, 79, 143, 
162, Ap., 11. Syltepeil., Lips., 
1731, 236, Ap., 6, 6. (AU above, 
in Swedenbork's library). 

Sbnnert, Dan. Pract. Med., Wit- 
ten., 1654, 0. IV, p. il, § vi, c. 8), 
Ap., 1; (v., c. 8), Ap., 4. 

Spigeuub, Adrian. Corp, Hum. 
Fabric, Amster., 1646, Ba., 233. 

Stahlpert, C. van dbr Wiel. 
Obe. Par., Lug., 1687 (Cent, prior, 
Obs. 66; post., Obs. 30) Ap., 6. 

Steno, Nigh. Muecid. Deecript. 
Anat., 1667, H., 248. 

Stockhammer, F. Microe., Vien, 
1682 (c. 17), S., 322. 

SWEDENBORG, EmANXTEL. 

[Animal Kingdom] " Elsewhere :*' 
On the Intestines and Skin, 109. 
''Above" On the Intestines, 18; 
Thoracic Duct, 317; Chapter on 
the liver, 316; Chapter on the 
Bladder, 341; the Peritoneum, 
20, 346; the Viscera, P., 6; the 
Viscera and Brains, 62; the Skin, 
14, 342, P., 11; Part on the Skin, 
332, 333; Treatise on the Skin, 
P., 4, 6; the Form of Fluxion of 
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Vessels, 20; "Our Rules/' 273; 

Cellular tissue, 279. 

[EcoNOMT OF Animal Kingdom] 

Trans. I and II, passim. 

Trans. III. On the Cerebrum, 
48, 43, 44. Treatise on the 
Brain, promised, P., 10; on 
the Cranium, P., 10. 

[Trans. IV]. The Medulla 
Spinalis, 44. Treatise on th<* 
Vertebral Column, P. 10. 

Trans. IV, V. The Circle of 
Life, 45. 

ITrans. V, VI.] Psychological 
Trans., 80, 264. 

Trans. V, 145. Introduction 
(208, 355, 356), to Rational 
Psychology, promised (357), 
as to treat of the Doctrine of 
Form, Order and Degrees, 
Representations and Modi- 
fications, the Fibres, 167. 

Trans. V., the Doctrine of 
Forms, 20, 145, 71, 73, 87, 
164, 302, 341, P., 7. Doc- 
trine of Order, 131, 149, 307, 
352. Doctrine of Modifi- 
cations, 87. Trans. V., on 
the Fibre, 42, 43, 289; Trea- 
tise on Fibre, 48, 51, 146, 
149, P., 4. Chap, on Mus- 
cular Fibre, 111. Pathology 
(promised), P., 11. 

Trans. VI and last. Psy- 
chological, 10, 330; on the 



Nature of the Spirit, 328- 
Rational Psychology, P., 11* 
Trans, on Soul, 43, 48, 264, 
60. Trans, on Animal Spirit, 
43, 48, 10; promised, 165. 

The Genesis of Muscles, P., 5. 
Terraneus. DeGland.f ..M.,127. 
Varouus, Const. Anat., Patav., 

1591, Ba., 233. 
Vega, Ch. a. De PueUa Brug,, 

B., 24; Ba., B., 7b. 
Verheten, p. Anai. Carp, Hum,, 

Lips., 1699 (II, c. 31), S., 323; 

(p. 222), S., 337; (tab. xviii, fig. 

2, 4) H., B., 4. 
Vesalius, And.B., 24; Ba., B.. 7b. 
Veslingius, J. SyrUag, Anal., 

Patav., 1677 (c. 7, p. 100), Ba., 

233; S., 234. 
^Vdbussens, R. Neurog. Univ,, 

Lyons, 1685 (tab. xxix) 35, 

44, 47. Noo. Vasarum System., 

Amst., 1705 (and in 2 Theat. 

Anat., 139), H., 292; S., 323. 
Walaeus.. ..B,. 24; Ba., B., 7b. 
Weinrichius, M. De Monsiror. 

Oriu, 1595, (c.26, p. 232), Ap., 4. 
Wharton, Thom. Adenag., Vesal., 

1671 (c. 33), M., 261; (c. 36), H., 

B.« 4; M., B., 6. 
•WmsLOw, J. B. Expos. Anat.f 

Paris, 1732. (Used by Sweden- 

borg), 1 and 7, et passim, B., 1; 

P., 1. 
Zerbub Ba., 233. 
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of LfttSn edition m nombored in the flnt Bngltih tnnaiatlon and in the praeenl 
woric. An asterisk denotes that the paracrai»h diTision of the Latin edition 
does not appear in the original manuscript. 

Latin. Ibt En<i. 2t Bho. 

54b»-^7 68-61 94-«7 

68 62 98-99 

59-60 63-^ 100-101 

61 62 Jin 102 

62 65 103-104 

63 66 105 

63a* 67 106-109 

64 68 110-112 

65 69 113-115 

66 70 116-118 

67 71 119-125 

68-70 72-74 126-128 

71 75 129-132 

72 76 133-134 

73 77 135 

74 78 136-140 

76-79 79-83 141-145 

80 84 146-148 

81 85 149-150 

82 86 151 

83 87 152-153 

84 88 154^157 

85-96 89-100 158-166 

96a* 101 170-171 

97-98 102-103 172-173 

99 104 174 

99-99a* 104-105 175 

99a* 105 176 

100-102 106 177-179 

103-106 107-110 180-183 

107 111-112 184-185 

108-109 113-114 186-187 

110 115-116 188 

111-125 117-131 189-203 

126 132-135 204-207 

127-128 136-137 208-209 
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Latin. 


1st Bno. 


2d Bno. 


1 


1 


... 1-2 


2 


2 


...3 


6 


3 


...4 


3-5 


4-6 


...5-7 


7-10 


.7-10... 

[11 


. . .8-11 




...12-13 


11 


12 


...14r-16 




13 


. .17-19 


11a* 


14 


...18 Jin. 


12-15 


15-18a.. 


...20-24 


16 


.19 


...25-28 


17 


.20 


...2^-30 


18 


.20 


...31 


19-28 


21-30... 


...32-41 


29 


.31 


. .42-43 


30 


.32 


...44 


31 


.33 


...45-47 


32 


.34 


...48-50 


33 


.35 


...51-^52 


34 


.36 


...53-55 


35 


.37 


...56-57 


36-37 


38-39 . . . . 


...58-59 


38 


.40 


...60-64 


39-40 


41-42 . . . . 


...65-66 


41 


.43 


...67-^9 


42 


.44 


...70-71 


43 


.45 


...72-74 


44 


.46 


...75 


45 


.47 


...76-77 


46^7 


48-49 . . . 


...7^79 


48 


50 


. .80-81 


49-50 


51-52 . . . . 


...82-83 


51 


.53 


...84-85 


52 


.54 


...8fr-89 


53-54 


55-56.... 


...90-91 


54a* 


57 


. ..92-93 
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Latiw. IstBno. 2dBno. 

129 13^-141 210-213 

130 142 214 

131 143-144 216 

132 145 216-218 

|146 219-221 

•1147 222-223 

134 148-149 224^225 

135 150 226-227 

136 151 228-230 

137 152 231 

138 153 232-233 

139-143 154-158 234-239 

144 159 240 

145 160 241-244 

146-163 161-168 245-252 

154 169 253-257 

155-160 170-176 258-263 

1176 264 
177 266-266 
178-180 267-269 

162 181-182 270-271 

163 183 272 

164 184-186 273-275 

! 187-191 276-280 
192-193 281 
194 28^283 

U95-196 284 

•'1197 285 

167 198-199 286-287 

168 200-202 288-290 

160 203 291-292 

170 204 293 

171 205 294r-295 

17^173 206-207 296-297 



166 



174 



175 



176 . 
176a* 

177 .. 



Latin. 1st Bmo. 2o Biro. 

(208-209 298-299 

1210-211 800 

212-213 301-^2 

214-215 303 

216-217 304 

218 305 

219 306 

220-221 307 

222-224 308-310 

225-226 311 

227 312 

178 {228-229 313 

230-231 314 

232-233 316 

179 {234-235 316 

[236-237 317-318 

180-181 238-239 319-320 

The Breasts. 

1 1 1-3 

2-6 2-5 4-7 

6 6-10 8-12 

7 11-14 13-17 

U5-16 18 

(17-18 19-20 

(19-20 21 

121 22 

10-11 22-23 23-24 

The Periosteum. 

1-la* 1 1-2 

2 2 3 

3 3 4-7 

4 4 8-9 

6-6 6-6 10-11 



8 



9 
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SOME CORRECTIONS 

To THE Text of the Latin Edition of the Wobxs Contained in the 
Present Voluice 

In the oourse of translation, a number of places were noted where there 
seemed a probability that the MS. had been misread. These were sub- 
mitted to Mr. Alfred H. Stroh, of Stockholm, for comparison with the 
original. The following is a result oi Mr. Stroh's compariscm : 

De Pebiostbo — p. 6, 1. 22, for inter, read intra (very obscurely written). 
De Mammis — ^p. 15, 1. 5. for universum, read urinosum. 

1. ult., for activis, read arteriis. 
p. 17, 1. 4, inf., for altenim, read oleum. 
De Generatione — ^p. 1, 1. 13, for in aorta, read de aorta. 

p. 7, 1. 8, for puriorem, read pauciorem. 

p. 31, 1. 16, for crebro, read oerebro. 

p. 51, 1. 19, for ngoris, read vigoris. 

p. 41, 1.31, for activis, read arteriis. 

p. 45, 1. 23, for intinere, read itinere. 

p. 51, 1. 31, for racementa, read recrementa. 

p. 56, 1. 6, for viam, read vim. 

p. 62, 1. 18, for motum, read modum. 

p. 67, 1. 23, for tunicis, read truncis. 

p. 71, 1. 2, inf., for minores, read majores. 

p. 73, 1. 20, for secundarias, read secundarios. 

p. 74, 1. ult., for quando, read quondam. 

p. 76, 1. 5, for motum, read modum. 

p. 86, 1. 24, for directionem, read delineationem. 

p. 88, 1. 5, for tum, read tunc. 

p. 89, 1. 8, for amoribus, read omnibus. 

p. 89, 1. 10, for Hae causae, read Haec causa. 

p. 89, 1. 27, for successione, read succussione. 

p. 105, I. 5, for continuae, read continuo. 

p. 105, 1. 20, for primitive, read primitivi. 

p. 110, 1. 3, for aperta, read operta. 

p. 110, 1. 30, for fistulam. read fossulam. 

p. 137, 1. 3(K-^1, for fibrillarum, read fibriarum [». e, 
fimbriarum]. 

p. 139, 1. 13-14, for origine compassionis, read vaginae 
[?] compressionis. 

p. 155, 1. 25, for parit, read paret. 

p. 157, 1. 18, for oppositam, read appositam. 

p. 163, 1. 15, for sed, read sic. 

p. 169, 1. 22, for vices, read vires. 

p. 170, 1. 15, for docemus, read docemur. 

p. 198, 1. 6, inf., for deposcat, read depascit 
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Plate I 




V«iui Cava 
Anda 

Kidney 
hit. renalis 
Vena renafis 



4rt. spermat. 
Ureter 

Vena spermat. 

V. JBac com. 
Art. Ifiac com. 

Sifmoid flex, 
ui Colon 
y^t deferens 
Bladder 
Pampiniform 



Spermatic Sheith 

or CoHNU pynunidale * 



DIagramatic view of a part of AMomen and Pelvic cavity 
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Plate II 



Figure 1 



Spemulie Ait^-f^l j _ 



Sfirw^lic C«r J 



Vi» Otfrrfu 



^ididjaii 




Scr«tw 



Tuka VtgiuEt 



Figure 2 



Tiuici VigiuBi 
Tbmu AJivfiMa 




Fig. 1. The Testicle with its tunics and vessels. 

Fig. 2. Vertical section of the Testicle showing the arrangement of ducts 
and indicating the tunicj*. 
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Plate III 






Figure 1 

BUiider 



Drttkr* 







Figure 2 
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Fig. 1. Diagramatic representation of the male generative organs. The 
Caruncula is indicated in this figure by a narrowing of the Trethra 
at the point of entrance into it of the Ejaculatory duct. 

Fig. 2. The base of the Bladder and upper portion of the I'rethra. A 
portion of the Prostate gland has been cut away to show the full 
length of the Ejaculatory duct. 
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Fig. 1. I)iaj;ramatic representation of the Ttcrus (nullipara) with Plicae 
palmatae shown in Cervix. 

Fig. 2. Lonj^itudinal section of Uterus and upi)er part of Vagina, at right 
angles to the above. 
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Fig. 1. Longitudinal section through Ovary. 

Fig. 2. Sjiermatozoa, giving surface and lateral views. X 1200. 

Fig. 3. Plicae palmatae (magnified) of the uterine Cervix. The dots 
show the openings of the cervical glands into the canal of the 
I'terus. 
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Fig. 1. A copy of Bartholini's figure 2, referred to in the text. 

Fig. 2. Uterus with arteries shown to the right and veins to the left. 
A sends blood collected to Vena spermatica. st»e Plate I, Band C 
empty their contents into the Vena hypogastrica or Internal 
Iliac. 
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Fig. 1. The internal female generative organs. View from before. 

Fig. 2. Diagram of the relations, during pregnancy of the Fetus and 
different parts of the Uterus. 
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Lumbar portion of the Sympathetic system. The Mesenteric plexus is 
not shown although it is a part of this system; it is further in front. The 
superior and the inferior Mesenteric plexuses being res|>ectively below the 
Solar and above the Hypogastric plexuses, deriving their fibres principally 
from these. 
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Diagram of the Lumbar and Sacral Plexuses. Showing the or\^\\\ of 
the Puclic and Spermatic nerves. L refers to lumbar and S to sacral 
spinal nerves. 
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Copy of Vieusscns*, Fig. XXIX. The text of this figure is taken from 
N'ieussens' clescription. 
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